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Processes in the Manufacture of Lenses 
By DONALD E. SHARP* 
(Written for THE Giass INDUSTRY) 


There are few who do not realize the great part that lenses 
and prisms have played in the advancement of civilization. 
The developments of the last century in the realms of physics, 
chemistry and medicine are most of them due either directly 
or indirectly to the use of the achromatic lens and prism 
either in the compound microscope, the spectroscope or others 


MEASURING THE REFRACTIVE INDEX AND DISPERSION OF 
A PRISM OF OPTICAL GLASS BY MEANS OF A SPECTROMETER 


of the many optical instruments now at the disposal of the 
scientist. Very little has appeared in print describing the 
interesting process of the manufacture of lenses, and it is 
for this reason that this account has been written. The treat- 
ment is necessarily brief, for a full account of the scientific 
principles involved in lens manufacture would occupy much 
more space than may be permitted here. 

Lenses would be of little value to us if they could not be 
made of a special grade of glass, for even the slightest 
inhomogeneity such as a bubble, a small piece of clay, or a 
Wave in a piece of glass would render it useless for many 
purposes. Although it is not commonly known to glass mak- 
ers, even the best of ordinary glass such as window glass or 
crystal, will, if subjected to the severity of an optical test, 
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show up the striae or cords, betraying its inhomogeneity. For 
optical instruments of precision each lens or prism must be 
made of glass of whose homogeneity there is no question, and 
the peculiar process of optical glass manufacture is carried 
out with the paramount idea of producing homogeneous glass. 
The optical properties other than the homogeneity such as 
the refractive index and dispersion usually must fit certain 
specifications, and these specifications the glass maker re- 
ceives from the lens designer. 

The first step in the manufacture of a lens is, therefore, 
taken by the lens designer, who has an instrument to design 
which will fulfill a certain purpose and produce certain 
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results. These purposes and results he reduces to mathe- 
matical specifications for the optical parts of the instrument, 
and finds that for each lens he must have a certain definite 
focal length, a definite diameter, and he may permit a certain 
limited amount of chromatic and spherical aberration. In 
some cases all aberrations must be reduced to an absolute 
minimum and such defects as distortion, flatness of field, 
coma, astigmatism, chromatic difference of spherical aberra- 
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tion, and others reduced to a certain standard for the purpose 
to which the lens will be put. All of these desiderata the 
lens designer puts down as his known data, and, working 
with complicated mathematical equations, and carrying cal- 
culations out to several figures by means of special logarithm 
tables, finally arrives at a set of figures representing the 
radii of curvature of the surfaces of the individual lenses 
making up a combination, the thickness of the lenses, and 
certain specifications for the refractive index and dispersion 
of the glasses to be used, as well as the distances apart of 
the lenses. 

Each achromatic lens is made from at least two separate 
lenses, each of which has its own peculiar optical properties. 
Combinations consisting of three or even four separate lenses 
are not uncommon, but the most usual lens is the cemented 
doublet made from one crown and one flint lens. Combina- 
tions of several achromatic doublets are frequently made to 
obtain results impossible with one doublet. 

One of the simplest of the achromatic doublets, and one 
which is sufficiently corrected to permit its use as the objec- 
tive of small telescopes, is the Littrow type. This doublet 
lens consists of a crown lens, the two convex surfaces of which 
have equal radii, and a flint lens having one flat or plane 
surface, and a concave surface of the same radius of curva- 
ture as the crown. These two lenses are cemented together 
with Canada balsam. It is a simple matter to prove that this 
lens is achromatic if the dispersion of the glass used for the 
flint lens is twice the dispersion of the crown glass. In order 
that the lens may have a positive focal length the index of 
refraction of the crown glass must be less than that of the flint. 
There are several pairs of glasses which go well together for 
this simple type of lens, one of the commonest doubtless 
being an ordinary crown having a refractive index of 1.5176 
with a dispersion of 0.00861 and a flint glass having a re- 
fractive index of 1.6207 with a dispersion of 0.01719. 

When a lens designer has deduced the type of glass which 
he wants for a lens, he lays down certain specifications for 
the refractive index for yellow light, and the dispersion over 
the region in which he is interested. The glass maker, know- 
ing perhaps nothing of the use to which the lenses will be 
put, is guided only by the specifications given him by the lens 
designer, and proceeds to make the glass according to the 
methods known to him, trusting to technical skill and careful 
scientific control to produce the desired result. 

Although several admirable descriptions of the process of 
making optical glass have appeared in print, and although 
the results of the researches of the staff of the Geophysical 
Laboratory are available in the literature and are complete 
enough so that enterprising scientists and engineers could 
from this information alone proceed to manufacture optical 
glass with the assurance of producing a successful product, 
still it will be well to give a brief account of this process, 
which preduces the all-important raw material for lens manu- 
facture. Inasmuch as the most up-to-date and most success- 
ful plant which was operated in the United States during 
the war, and practically the only one now producing high 
grade optical glass in this country is the factory of the Spen- 
cer Lens Company at Hamburg, New York, the process 
described here will be essentially that in use at this factory. 


A large single pot furnace of the regenerative type and 
operating with natural gas fuel is used for the melting. This 
furnace is provided with a large door of refractory material, 
suspended by a heavy chain in such a manner that the door 
may be raised and lowered. An empty pot of the open or 
crucible type, which has previously been heated to about 
1,000° C. in a pot arch, is transferred by means of a pot 
wagon into the melting furnace, and the temperature gradu- 
ally raised to about 1,450° C., at which temperature the 
filling usually takes place. 

The batch itself is accurately weighed out according to 
formula, only the purest of raw materials being used, and 
avoiding even the use of any metal tool in the subsequent 
careful and thorough mixing. A small amount of iron pres- 
ent as an impurity will so color the glass that it may be 
useless for its purpose, and the use of decolorizer is not 
permitted in making optical glass. The mixtures of materials 
used to make the crown and flint glasses mentioned above 
are as follows: 

Ordinary Crown Medium Flint 
Na = 1.5176 Na = 1.6207 
V = @i V = we 
An = 0.00861 An = 0.01719 
Batch Batch 
Sand ....100 Ibs. Sand ....100 Ibs. 
Potash ... 42 Ibs, Potash ... 28 Ibs. 
Lime .... 26% Ibs. Litharge .104% Ibs. 
Arsenic ... ™% Ib. Arsenic .. 1 Ib. 

The batch is filled into the pot by means of long handled 
scoops through an opening in the furnace door; several fill- 
ings taking place at intervals of one-half hour until the pot 
has sufficient glassy mixture in it to permit stirring. 

Stirring is accomplished by means of a clay tube mounted 
on the end of a long water-cooled pipe, which is inserted 
through the hole in the furnace door and is counterbalanced 
by weights for convenient handling. Stirring by hand opera- 
tion of this pipe takes place before each fill, the whole mass 
being vigorously churned each time until the pot is finally 
full of molten glass from the repeated fills of batch. At this 
time, an automatic machine is put in place, and, after the 
stirring tube is securely fastened to it, the machine is started 
in operation. This machine stirs the glass much more vigor- 
ously than is possible to do by hand operation, and is capable 
of a horizontal circular motion alone, or of this circular 
motion combined with a vertical or up and down motion. 
After several hours of this stirring when all undissolved par- 
ticles of batch have disappeared, and the glass seems to be 
perfectly clear, the speed of the stirring machine is reduced, 
the vertical motion is discontinued, and the furnace tempera- 
ture lowered. At the proper time, as judged by frequent 
proofs taken with a small-ladle, the gas is shut off and cooling 
begun. 

To the optical glassmaker this cooling is at once the most 
important and interesting part of the process, for on his judg- 
ment of the speed and severity of stirring which is necessary 
as the viscosity of the glass rapidly changes, depends to a great 
extent the success or failure of the pot of glass. As the tem- 
perature of the glass decreases, it becomes more viscous and 
the stirring circle is reduced to prevent too severe stirring, 
which might introduce bubbles and carry striae through the 
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mass. When the temperature has dropped a few hundred 
degrees, the glass becomes so viscous that the radius of the 
stirring circle is reduced to only about three inches. By 
means of an optical pyrometer sighted upon the molten glass, 
the temperature can be ascertained and at the proper moment 
the stirring machine is quickly removed, the door opened and 
the pot of glass transferred from the furnace to a pot arch by 
means of the pot wagon. 

Here the pot is allowed to cool slowly for several days, 
and when it has fallen to room temperature it is set out on 
the floor of the inspection room and carefully broken up. 
By pounding the pot in several places with a sledge-hammer 
the fireclay is cracked away, leaving a large mass of glass 
The 
many large and small pieces into which it has broken are 
looked over by an expert inspector, who breaks the large 
pieces into uniform sizes, rejects all pieces showing any 
striation or inhomogeneity, and trims out any small cracks 


cut through by many cracks running in all directions. 
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which might spread or cause folds in the molding process. 
In this condition the glass is called “first inspected glass.” 

The chunks of first inspected glass are taken to the 
molding room where they are heated carefully to about 
500°C. and then transferred either into a porcelain mold or 
else placed on a molding block. In either case the object 
is to soften the glass without melting it so that it may be 
made into a uniformly shaped plate or slab. If placed in 
the porcelain mold, this is then heated to about 900°C., and 
the glass allowed to soften down and fill out the mold, while 
if the chunk has been transferred to a molding block it is as 
rapidly heated to the same temperature and then dropped 
int? an iron mold for pressing in the usual manner. In 
order to prevent the glass from adhering to the porcelain 
mold or fireclay slab, these are prepared by dusting with 
powdered fireclay. 

The red-hot slab of glass is transferred immediately after 
' pressing to an annealing oven, where it is held for several 


hours at a constant temperature slightly below the so-called 
upper annealing temperature. Very slowly at first, but more 
rapidly as time goes on, the temperature of the oven is 
lowered until after a few days’ time the glass is cooled to 
room temperature. In this condition the glass is spoken of 
as “rough slabs.” 

In former times it was considered necessary to spread the 
cooling process over many weeks in order to prevent strain 
in the slabs, but the work done by the scientists of the Geo- 
physical Laboratory has proved that this is not necessary, 
and by repeated tests of their theory they have conclusively 
shown that the time may be considerably shortened by hold- 
ing the glass for a definite time at a temperature lower than 
the annealing temperature, and then cooling with compara- 
tive speed and at an increasing rate as time goes on. This 
annealing method is employed to a great extent in the United 
States, and with entire success. 

The next process which the glass undergoes is the polish- 
ing. Due to the action of the heat and the rough surface 
of the mold, the slab is so dull on the surface that it cannot 
be inspected. Several slabs of about the same width are 
placed together and a strong wooden hoop placed about them 
and tightened until it grips the slabs and holds them to- 
gether. This frame, as it is called, is then placed on a large 
iron surfacing wheel and the edges of the slabs ground flat, 
using very coarse carborundum as the abrasive. The rough 
grinding trues up the slabs and prepares them for the fine 
grinding and smoothing which is accomplished in the same 
manner but by using a finer abrasive each time. When the 
smoothing is complete the slabs are first carefully washed 
and then polished by the action of rouge under a felt tool. 
The operation is complete when the two opposite edges 
of each slab have been polished. 

The polished slabs can now be inspected, and by means of 
a suitable instrument all glass showing any trace of striation 
is rejected. The balance of the slabs are tested for strain 
in a polariscope and if suitably annealed are ready for classi- 
fication before putting into stock. A small equilateral prism 
is then cut from one of the good slabs of final inspected glass 
and on a spectroscope the refractive indices for the C, D, 
and F lines of the spectrum are measured. The glass may 
then be put in stock as finished optical glass having certain 
definite optical properties. 

The process of optical glass making as briefly described 
above applies to the manufacture of either crown or flint 
glass, and, while the temperatures, schedules, formulas and 
so forth may differ materially, still that information alone 
can fill a very large space and is out of place here. The 
fact remains that for an achromatic lens we must have at 
least two glasses of different dispersive powers. 

The method of making the lens from the optical glass slab 
varies greatly in the different factories. In the majority, 
however, the slabs are sawed, or ground on an emery wheel 
to the approximate shape of the lens to be made, and sent to 
the grinding room for roughing. Here the rough piece of 
glass is ground with coarse emery or carborundum to the 
exact curvature which has been specified by the lens de- 
signer. This is accomplished by means of an iron tool, 
which has itself been turned out to the proper curvature as 
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determined by a spherometer or a metal template laid off to 
the specified radius. 

The iron tool is mounted on a spindle capable of rotation 
and of having an oscillating motion. Below this the rough 
shape is fixed to another spindle by means of pitch or 
plaster of paris. This latter spindle is capable of rotation 
only. Several of these machines are usually taken care of 
by one operator who puts the rough blanks in place, adjusts 
each spindle and feeds the tools with a mixture of car- 
borundum and water. The grinding tool rotates rapidly in 
one direction oscillating to and fro slowly, while the rough 
lens turns in the opposite way. After a short time, which 
depends on the size of the lens, the glass receives the shape 
of the grinding tool and presents a uniformly rough surface. 

The lens is then removed from the spindle, chipped 


A BATTERY OF LENS GRINDING MACHINES AT THE FAC- 
TORY OF SPENCER LENS COMPANY, BUFFALO, N. Y. 


away from the pitch and remounted so that the second sur- 
face may receive its grinding. This is also carried on in 
the same way, using a tool of the appropriate curvature. 
The completion of this grinding leaves a piece of glass hav- 
ing the exact shape of the lens desired, but of slightly 
greater thickness due to the fact that further grinding must 
take place. A careful inspection of this rough blank is made 
by immersing it in benzene; if any cracks or defects are 
found the lens is ground over or rejected. 

The blank is once more mounted on a spindle and this 
time is ground with a series of abrasives from coarse down 
to the finest obtainable, until the surface of the glass is evenly 
smooth and has a soft silky feeling. The polishing is now 
carried out in almost the same manner, only using a felt or 
pitch tool in place of the iron one, and rouge instead of 
carborundum. 

When polishing has progressed to the point where the sur- 
face is bright and shiny, the “Newton’s rings” test is made 
to ascertain if the curvature is correct. A piece of glass, 
which has previously been ground and polished to a curve 
of the same radius and opposite curvature as the lens to be, 
is applied to the surface to be tested. If the two surfaces 
in contact have first been well wiped off, the test plate will 
fit accurately all around and the peculiar interference figures 
or Newton’s rings will appear, provided the curvature of lens 
and test plate are nearly the same. If contact is made only 
at the center and the rings are small and very distinct, the 
polishing operation must be done over again, and the to-and- 
fro movement of the spindle adjusted to change the surface 


of the lens according to whether a deeper curvature is needed 
at the edge or at the center to produce the correct spherical 
surface required. If the curvatures are almost absolutely 
identical, one obtains an iridescent effect rather than rings. 

A lens polisher soon learns to judge the action of his 
polishing tools, and little repolishing is ever necessary in the 
usual operation of a lens room. The application of this 
beautiful test removes, however, the last chance for any 
error in the surfacing of the lens, for the method is extremely 
accurate. 

The finishing of the other side of the lens is, of course, 
carried on in a similar manner, but the lens is now by no 
means completed. It has the appearance, to be sure, and is 
perfectly transparent, but the curvatures given it must be 
symmetrical to the axis of the mounting, or the lens wher 
mounted will cause distortion. 

Making the edge parallel to the optical axis is the function 
of the centering process. The lens is mounted by means of 
wax or cement on a small spindle or rod set in the chuck of a 
machine much like a bench lathe. The cement used is one 
which softens quite readily when heated slightly, but which 
is perfectly solid at room temperature. 

If the lens is mounted on this spindle and rapidly rotated, 
it will reflect the image of any bright object in a hazy or 
clear manner according as the axis of rotation does or does 
not coincide with the axis of the curved surfaces of the lens. 
If the reflected image appears hazy to the workman, he moves 
the lens slightly by means of a small piece of wood, until it is 
in such a position that the surface reflects all images clearly 
and without motion. He then sprinkles the lens with cold 
water to solidify the cement and proceeds to grind the edge 
of the lens off square with a small abrasive wheel working 
wet. This operation consumes only a few minutes, and the 


lens after removal and cleaning is, so far as its workmanship 
is concerned, finished. 

The manufacture of the flint and crown lenses is of neces- 
sity done with different equipment due to the different sur- 


faces desired. A crown lens with the two surfaces of equai 
radii may be finished by using the same tools for each sur- 
face. The flint lens, if it has surfaces of different radii of 
curvature as is usually the case, must have, of course, dif- 
ferent tools for each surface. It is not uncommon, however, 
when the lenses are small to cement several blanks to a larger 
spherical shell or hemisphere and grind the surfaces of these 
many blanks at the same time. By this means production of 
a large number of lenses may be facilitated and the number 
of tools required thereby reduced. 

Cleaning of the individual lenses is accomplished by the 
use of weak alkali solution and subsequent rinsing with pure 
water, and the lenses are then carefully dried with a soft 
cloth and prepared for cementing. The flint lens is placed 
on an electric hot-plate with the surface to be cemented 
uppermost and a drop of balsam placed in the center. The 
lens is allowed to heat up to about 100°C., at which tem- 
perature the balsam is quite liquid. The crown lens, which 
has been heated slight!v on another hot plate is now care- 
fully placed upon the flirt lens, and pushed down firmly, 
spreading the balsam out into a thin layer and forcing any 
excess out at the edges. This operation must be carefully 
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done to avoid bubbles. The combination is now removed 
from the hot plate and slowly cooled and after being once 
more cleaned becomes a complete cemented doublet. 

A description of the tests to which the lens is now sub- 
jected is out of place here, but it is sufficient to say that any 
lens which is to be used in a precision instrument must be 
carefully tested to insure its proper operation. ‘The lens, 
having been found suitable by test, is mounted in a metal cell 
or ring, which fits into that part of the instrument for which 
the lens was designed. This mounting of the lens will neces- 
sarily vary according to the use to which it will be put. Sev- 
eral lenses are sometimes mounted in a single tube, to pro- 
duce results unobtainable with a single lens. An example 
of this is the objective of a microscope which often is made 
up of two or three cemented doublets. Indeed, for micro- 
scope objectives of very high magnification and special color 
correction, such as the apochromatic objective, ten to twelve 
and even more separate lenses are used. Some of these are 
cemented together, others separated definite distances by 
spacer rings. It is not uncommon to find cases where seven 


to nine different kinds of glass are used in one objective. 

The brief manner in which the author has here described 
the. processes through which the raw materials must go before 
issuing as a complete lens system, may lead some to think 
that little care is necessary in these processes. Such is not 











SECTION THROUGH A 4 MM. MICROSCOPE OBJECTIVE 
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the case, for from start to finish lens-making calls not only 
for careful workmanship but the most thorough scientific 
supervision and the most precise technical control. America 
justly takes pride in the fact that she leads the world in the 
manufacture of optical glass, lenses and optical instruments. 





Venetian Glass Beads* 


The glass bead industry may be divided into four branches, 
viz.: the manufacture of (1) ordinary beads or “conterie”; 
(2) lamp beads; (3) block glass for mosaics; and (4) gold- 
stone. The ordinary glass beads are made from pierced 
blocks of glass, heated in a furnace and drawn out tc great 
lengths in long, specially constructed corridors. The rods 
thus produced are cut into small pieces of requisite length 
and rounded by a process similar to that employed for the 
curving of pen-nibs. Mosaic beads are manufactured in the 
same manner from gatherings of glass of different colors. 
The finished beads are threaded into bunches by skilled 
workwomen who usually do this work in their own homes. 

Lamp beads are not usually made by the larger firms, who 
limit themselves to producing the necessary glass rods, un- 
pierced, which are sold to the workers in meter lengths for 
making up at home. These independent workpeople usually 
have gas jets, on the principle of the Bunsen burner, over 
which the rods are heated and molded into beads of any 
required size and pattern, the finished article being invariably 
decorated by hand. 

Block glass for mosaics is worked in the same furnaces 
as glass for beads and rods, and is made up into round discs, 
varying in diameter from about 3 to 6 inches, with a thick- 
ness of approximately half an inch. These discs are sold to 
the mosaic workers, who cut them into small cubes and 
make them up into the designs and pictures well known all 
the world over. 

Goldstone is made by the fusion of reddish-brown glass 
paste and oxide of copper. The process consists in melting 
the glass mass and, at a given state of liquefaction, pouring 
in the oxide. All holes and entrances in the furnace are 
then hermetically closed, and the crucible is left inside for 
about ten days or a fortnight. When it is judged to be 
thoroughly cooled, the furnace is opened and _ the 
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product extracted. The Venetian denomination of “Avven- 
turina” is given to goldstone, because it is never certain that 
the process will be successful, although of late years the 
uncertainty has been very much reduced. 


During the last 20 years the average annual production 
of beads of all kinds, mosaic glass, and goldstone may be 
estimated at 4,750 metric tons. In 1915, however, owing to 
the excessive price of coal and the difficulty of obtaining 
raw materials, the production was very small, all orders and 
contracts being met from the large reserve stocks held by 
local manufacturers. 


In normal times large quantities of ordinary and lamp 
beads are sold to local tradesmen for conversion into all 
kinds of bead fringes, trinkets and other Venetian speciali- 
ties, and for decorative purposes, as well as to makers of 
fancy goods all over Italy. 

The ordinary glass and pound beads are exported to all 
countries of the world, but especially to France, Africa and 
India. The main demand in France is for small beads 
suitable for making funeral wreaths, imitation flowers and 
for the decoration of cloth goods. There is an average 
annual exportation to France of 750 metric tons. 

A noteworthy export to the United Kingdom is that of 
ordinary and fancy beads made up into bead fringing. 

Ornamental lamp beads are marketable everywhere, and, 
in addition to the qualities exported loose, numbers of the 
finished articles, such as necklets, chains and other trinkets, 
are despatched from Venice every year. The government of 
the Belgian Congo order from Venice considerable quantities 
of a special large sized lamp bead for use in the Congo as 
currency. 

Block glass for mosaics, in addition to the ready sale at 
Venice and in Italy generally, is exported to some extent to 
the United Kingdom, Egypt, India, the United States and 
elsewhere. 
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Machine Drawing of Glass Tubing 


By J. F. SPRINGER 
(Concluded from the May issue) 


THE PULLING DEVICE 

A very necessary part of an equipment destined to make 
tube or bar glass continuously is the pulling device. Asso- 
ciated with this piece of apparatus is the cutting-off 
mechanism. The apparatus is set a long distance from the 
furnace and a long line of tube or bar lies between, sup- 
ported on grooved rollers or wheels. Preferably, the appara- 
tus is mounted on a framework provided with wheels, to 
facilitate changing the location and making adjustments. As 
the work enters the apparatus, it passes between a pair of 
guide rolls mounted on vertical spindles. 
between a pair of pulling elements. 


It passes at once 
These consist each of 
The one end- 
less chain is set above the other and the work passes between. 
Naturally, the lower half of the one closed loop and the 
upper half of the other must move in the same direction and 
thus both co-operate to pull the glass along. The bearings 
of the shafts on which are mounted the sprocket wheels 
carrying the upper endless chain are adjustable for vertical 


an endless chain moving in a vertical plane. 


position, and by this means enable the apparatus to adapt 
itself to various diameters of tube or rod. This vertical ad- 
justment of the two bearings is accomplished simultaneously 
and equally by means of a crank. That is to say, the heights 
of the bearings are controlled by vertical screws. These are 
in turn controlled by bevel gears, one at the top of each 
screw. Then, a rotatable horizontal rod is mounted above the 
bevel gears mentioned and is provided with two other bevel 
Finally, 
the crank controls the rotatable horizontal bar and thus con- 
As the 
bar and its bevel gears rotate together, the two bevel gears 


gears which mesh with those on the vertical screws. 
trols eventually the positions of the two bearings. 


on the vertical screws are simultaneously and equally turned. 
The effect is an even lowering or raising of the upper end- 
less chain. 

The two endless chains effect their grip on the work in 
the region lying between and clear of the two forward 
While the 


passes between the upper and lower rear sprockets and also 


and the two rearward sprocket wheels. work 
between the upper and lower forward sprockets, it is gripped 
at neither point. A little reflection will perhaps convince 
the reader that whatever grip the two endless chains effect 
must be a yielding one. 
case, carried out in an ingenious manner. 


This requirement is, in the present 
There is arranged 
underneath the working part of the upper chain of the lower 
closed loop a stationary platform. As the chain moves along, 
it is constantly in contact with this platform’s top surface 
Above 
the working part of the lower chain of the upper endless 


and is thus given an accurate position vertically. 


loop are arranged a series of pressure plates. These plates 
co-act with the fixed platform, the two effecting a yielding grip 
on the glass tube or rod through the yielding pressure of the 
endless chains on it. The reader should also reflect that it 
is not enough simply to grip the work and not fracture or 


endanger it. It must be gripped with sufficient pressure 
to accomplish the forward pull which has to overcome the 
friction of the grooved supporting wheels along the line be- 
tween pulling machine and furnace and also to overcome 
any resistance due to the cohesion of the glass at and near 
the end of the blow-pipe. The pressure plates are so ar- 
ranged that it is possible to adjust them and produce just the 
grip desired upon the work of varying sizes. 

The chain design is of interest. The chain proper is made 
up of a series of short metal straps connected by trans- 
verse shafts. This is the simple sprocket chain. In the 
space between companion straps and between a pair of 
shafts is set a roller on a special shaft. These rollers, one 
to each link of both chains, roll on the fixed platform and 
the pressure plates. The contacts are thus of the rolling 
kind, which naturally diminishes the friction. The rollers 
underneath the work roll on top of the platform; those above 
the work roll underneath (but against) the several pressure 
plates. The chains are also fitted with gripping pieces, by 
means of which the work is grasped. These are mounted on 
the same shafts that carry the rollers, one gripping element 
to two consecutive rollers. As the rollers are arranged, one 
to each link, a gripping element straddles, as it were, the 
joints where links connect. _ That is, there is one gripping 
piece to each joint lying above or below it as the glass is 
held. These grips may be shaped and padded to suit 
the work. 

The whole affair is operated suitably by a special electric 
motor mounted on the framework of the apparatus. Naturally, 
the forward shafts of the endless chains are the ones to be 
driven. The high rotational speed of a motor is entirely 
unsuitable here; so it must be properly reduced. A series 
of gears effect this reduction and, in fact, the arrangements 
are such that the speed of the pulling chains may be ad- 
justed to suit the particular work in hand. 


BREAKING-OFF AND DELIVERING 

The pulling machine is supplemented particularly by a 
device for breaking off the work in pre-determined lengths 
as it is pulled along. After the tube or rod leaves the end- 
less chains, it encounters a second pair of guide rolls mounted 
on vertical spindles. Next it passes over a pressure table 
which yields vertically. Then it enters a part of a special 
wheel and is broken off at the proper length. This length 
is finally delivered from the machine. 

In order that the work may be guided to the best ad- 
vantage to the pass between the guide wheels, stationary 


guides flaring to the rear may be set in proper position. 
The pressure table mentioned has its length in the direc- 


tion of the movement of the work. Near its rear end, this 
table is pivoted; and at its forward end it is subjected to an 
upward pressure of a yielding nature. This is, or may be, ef- 
fected by a coiled spring. There is a cutter wheel which 
<o-acts with the pressure table. That is to say, the cutter 
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wheel moves downward and comes into contact with the work 
at the beginning of its own stroke. It stays in contact for 
a moment and then rises from contact during the final part 
of the forward stroke. The point of contact of the wheel 
with the work is in opposition to the forward end of the 
pressure table where it is yieldingly supported. The cutter 
wheel is designed to cut a surface groove in the work every 
time it comes into contact with it. It is to be noted, how- 
ever, that this groove is not designed to effect a complete 
severance of the glass, but to locate a point of weakness. 





are 





line. The pockets have a length equal or perhaps more than 
equal to the maximum length that will be desired for the 
broken-off work. Each pocket is partially closed and partially 
open at the rear end. The fresh work coming from the pulling 
machine must enter the opening left. It will be understood 
that the end coverings of the pockets are provided for by a 
single plate in which suitable openings have been cut; so 
that, when this plate is in position, all the pockets are, at 
their rear ends, partially closed and partially open. 

It will perhaps clear up the reader’s mind, if we now ac- 








GLASS TUBE DRAWING MACHINE SHOWING 


A second wheel effects the final severing action. This wheel 
intermittently revolves and exerts a transverse pressure 
against the work at a point in advance of the cut. It is 
said that the frictional contact of the former wheel with the 
glass sets up a local heating at the point of contact and that 
this results in an internal strain in the material of the work 
and thus facilities a breaking-off at the groove. 

The wheel which does the actual breaking-off is a con- 
siderable affair. It is made up, in part, of a series of vanes 
or plates arranged around a shaft and parallel to it. These 
vanes do not mutually intersect in the shaft—that is, they 
are not precisely in axial planes, but are somewhat displaced 
from such mutual intersection. Nevertheless, these vanes form 
a series of pockets wide at the periphery and narrow at the 
shaft. This wheel is arranged so that its shaft parallels 


‘the movement of the work; but it slightly offsets from this 


POSITION OF SAW IMMEDIATELY AFTER CUTTING TUBE TO LENGTH 


company the glass through its course from the furnace to 
the point of delivery of the broken-off lengths. As the 
glass leaves the blow-pipe, it is, of course, quite hot and 
pliant. But the shop air soon absorbs a good deal of the 
heat, so that the glass rapidly loses its plasticity. That is, 
the cone of the glass in front of the tip of the blow-pipe 
rapidly converges to a much reduced diameter. It is prob- 
ably only a few feet from the furnace that the greater part 
of the reduction in plasticity is accomplished. This means 
the external diameter and the wall thickness of the finished 
tubing are soon attained after leaving the blow-pipe. There 
is, doubtless, a certain amount of stretch accomplished all 
the way until near the pulling machine; but this can hardly 
amount to a great deal. However, it is desirakle to have 
eliminated pretty much all the stretch by the time the pulling 
machine is reached. The glass may yet be warm or per- 
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haps hot in a maderate way. Of course, it is probably true 
that, with a greater pull and a greater resistance to this pull, 
the rod all along the way from a few feet in front of the 
furnace to the pulling machine will stretch more or less. But 
this is hardly a thing to be desired, since stretching means 
reduction in the cross-sections of longitudinal fiber and this 
reduction immediately results in a reduced outside diameter 
and a less thickness of wall. If this occurred, then the 
hand method of drawing tubing would result in a long length 
of tube with dimensions continually reduced from one end 
to the other. Both the outside and the inside would be 
conical surfaces and not cylindrical ones. With the machine, 
however, this gradual reduction would not affect the prod- 
uct especially, since that product is altogether derived from 
a short length of the tube continually taken from the mov- 
ing tube at a time when it is at a certain long distance from 
the furnace. That is, the product is made of pieces all of 
which are produced under the same conditions. This is 
quite different from the product derived from the hand 
operation. The short lengths of the product are gotten in 
batches of say, 18 or 20 or 22, no two of which lengths 
have been produced under exactly identical conditions. With 
the machine, the 5 or 6 foot length broken off is continually 
a length that has traveled a certain distance from the fur- 
nace, has accordingly cooled just so much and has undergone 
just so much stretching as it moved from the rear to the 
front of the runway. There is to be expected a uniformity 
of external diameter and a sameness of wall thickness. With 
hand operation, on the contrary, the various short lengths 
have undergone different combinations of cooling and stretch- 
ing. In consequence, there is to be expected a moderate 
variety of external diameters and wall thicknesses. 

The rod or tube from the furnace moves along the line 
of grooved wheels to the pulling machine itself. The fact 
that wheels are used to support the work instead of permit- 
ting it to rest on the floor, means a less effort for the pulling 
machine. That apparatus must naturally overcome the 
friction of the wheels and the resistance of the rather plastic 
glass at and near to the blow-pipe. If a greater amount of 
friction were allowed and the tube or rod dragged over 
the floor, there would be probably more or less stretch just 
to the rear of the pulling machine. If the resistance could 
be kept uniform, this might perhaps not be objectionable. 

The pulling machine is, in any event, operated at a speed 
and with a strength of grip suited to the work in hand at 
the moment. Naturally, with a continued uniformity of 
grip and an unceasing sameness of speed, the tubing or rod 
will also leave the pulling machine with unchanging dimen- 
sions, provided the conditions to the rear of the pulling 
machine are uniform. These conditions center principally 
on the uniformity of the frictional resistance to the pull 
and the uniformity of the temperature and amount of flow 
at the end of the blow-pipe. These things seem well within 
control. The frictional resistance should present no difficulty 
in respect to uniformity. At the furnace, however, the 
case does not exactly take care of itself, until the conditions 
become fixed. Naturally the rate of rotation of the blow- 
pipe’, the temperature of the glass delivered to the blow- 


1See part I, Tue Grass Inpustry, Vol. 2, No. § (May, 1921), p. 110. 


pipe, the amount delivered per second, the angle of inclina- 
tion of the blow-pipe and the temperature maintained inside 
the muffle are all factors in determining the combination 
of temperature and amount of flow at the blow-pipe’s tip. 
Change any one of the factors, and you will probably change 
to some extent the cross-sectional dimensions of the work 
delivered from the pulling machine. However, once a proper 
equilibrium between the conditions at the furnace and the 
grip and speed of the pulling machine has been established, 
there should, it would appear, be great uniformity in the 
cross-sectional dimensions of the product. 

The work goes in between the first pair of guide rolls 
and enters the gripping device of the pulling machine. 
There are two power-driven endless chains, every pair of links 
of which is provided with a gripping pad. The working por- 
tions of the two chains run between a continuous stationary 
platform underneath and a sectional platform above this 
latter, consisting, in fact, of a series of pressure plates. 
The chains come into immediate contact with neither plat- 
form, but rest on or press against the platforms through 
rollers placed amidships of all links. The glass is thus 
gripped and pulled along at a fixed level by grips that yield 
more or less. There are mechanical provisions for adjust- 
ing the sections of the upper platform in order to take care 
of different sizes of work and different demands for pressure 
of grip. The upper endless chain may also be adjusted 
for height by mechanical means which simultaneously and 
equally shift the front and rear shafts of the two sprocket 
wheels. The work is suitably guided to enter the breaking- 
off and delivery device. 

Here a cutter wheel will be above the work and, further 
forward, a pressure table under it. It will then pass into one 
of a circular cluster of long pockets belonging to the break- 
ing-off and delivery wheel. The cutter wheel is so operated 
as to make a slight cut transversely of the work without 
stopping the latter’s onward movement. This is accomplished 
before the nicked part of the work gets into one of the pockets 
mentioned. The work is continually to be severed or broken 
off at the location of the notch. This is done by the wheel with 
the pockets stretched ahead of it, into one of which pockets 
the work passes until a pre-determined length has entered. 
The wheel at the rear end of the pockets then makes a stroke 
and strikes the work a trifle forward of the notched point. The 
result is a severing at the notch. The breaking-off wheel with 
its pockets not only accomplishes by its partial rotation the 
severance of the work, but it also comes into position for the 
next portion of the incoming work. The broken-off piece now 
rolls out of the pocket by gravity and is thus delivered from 
the machine. 





Imports of Glass from Germany 


Glass products to the value of $2,077,066 were brought into 
the United States from Germany during the past year, as fol 
lows, as reported by the U. S. Commerce Department: 

Quantity. Value. 
$358,642 

207,571 

312,658 
1,198,195 


Bottles, etc., cut or ornamented 

Optical instruments, lenses, etc 

Plate glass, cast, unsilvered...... square feet 
All other glass 


383,571 


$2,077,066 
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Eleetric Power in Glass Factories 


Load Conditions in the Glass Industry* 
By C. W. FICK} 


The glass industry has not been a large purchaser of cen- 
tral station power. Not that there is any question about the 
application of electric motors to the various drives; on the 
contrary some of the complex glass product machines would 
require an entirely different design were not motors avail- 
able, and in the manufacture of plate glass the grinding and 
polishing time would be increased were not available the 
quick starting and stopping by electric motors. Neither is it 
because the glass manufacturers have not realized the econo- 
mies and advantages resulting from electric drive, for, ac- 
cording to the 1914 census report, 54 per cent of the primary 
power is transformed to electric power. 

The reason is that the industry has been generating its own 
power. In 1914 the installed horse power was approximately 
93,000, 20 per cent of the power for which was purchased and 
the remainder generated at the plants. It is estimated that in 
1920 the total installed horse power was about 150,000, for 
which 25 per cent of the power was purchased. 

Why have not glass manufacturers purchased more of their 
electric power? A cheap fuel supply (natural gas, or coal 
for making producer gas) has determined the location of 
glassmaking establishments; hence we find Pennsylvania, 
Ohio, Indiana and West Virginia producing 75 per cent of 
the glass made in the United States, with Pennsylvania’s 
output alone constituting 33 per cent of the total. 

With cheap fuel for the melting furnaces and annealing 
lehrs in his plant, is it strange that the manufacturer should 
use it for his power source? The use of gas engines, either 
for driving generators or in some cases for direct application 
to the process, was a very natural result. 

But the natural gas supply is failing. Indeed in some 
sections it has already disappeared. In others its use for 
industrial purposes has been greatly curtailed. The glass 
engineers are making preparations for an alternative power 
supply. 

General Load Conditions 


Regarding the magnitude of the load, it was stated above 
that in 1914 the installed electric horse power was 93,000, 
and an estimate for 1920, 150,000. The ratio of average 
load to installed power is about 60: per cent, making the 
average load in the neighborhood of 80,000 kw., or the aver- 
age continuous output of 90,000 h. p. for the latter year. As 
in most industries where fusion of the product is involved, 
the plants operate 24 hours per day, and the average num- 
ber of days per year is 280. Thus the annual consumption 
of electric power is 500,000,000 kw-hr., not a large load in 
comparison with that of many other industries, but consider- 
ing the localized condition it is certainly worth consideration. 

In 1920 there were about 340 glass manufacturing plants 
in this country; thus the average installed power per plant is 
440 h. p. 


The load is practically all alternating current power, af- 


_ 


*General Electric Review, June, 1921. 
General Electric Company. 


fording economical transmission and transformation to any 
desired voltage. The applications are as a rule constant 
speed, or if varying speed the variation is required but a 
small part of the time, making possible the use of the sturdy 
and easily controlled induction motor. 

The shape of the load curve depends on the product; for 
some of the bottle works and window glass factories it is 
usually quite uniform, while for the plate glass plants it may 
at times be uniform and at others very irregular. The reasons 
for this irregularity will be explained later. 

There is little choice with regard to frequency, sixty cycles 
having a slight advantage because of the greater choice of 
speeds and lower cost of apparatus. If 25 cycles only is 
available, however, it will usually be more economical to use 
motors of that frequency than to purchase frequency-chang- 
ing apparatus. 

The products of the industry may be divided as follows: 

Building glass (including plate, window, wire and 

obscured ). “ 

Pressed and blown glass (such as lamp giobes, table ware, 

shades, etc.). 

Bottles and jars. 

By far the largest users of power are the plate glass plants. 
They form less than ten per cent of the glass manufacturing 
establishments in number but consume nearly 70 per cent 
of the total power. 


Process of Plate Glass Manufacture 

The primary constituent materials—sand, limestone, and 
soda ash in the proportions of 100, 25 and 35—are 
thoroughly mixed in the batch house. 

Mixers requiring 15 to 30 h. p. are used for this work. 
Push cars or conveyors transfer the batch to bins in the fur- 
nace room, and hand operated ladles dip it into the melting 
pots. The volume of the mixture is so reduced by fusion that 
three pots of batch are required to make one pot of glass. 
The temperature of fusion is about 2600 deg. F. 

The clay pot of molten glass is carried by an overhead 
crane and balanced tongs to the casting table upon which it is 
poured and rolled into sheets about 18 ft. square and one- 
half inch think. Live rolls carry the sheets into the lehr or 
annealing oven, a long tunnel-like room the entrance end of 
which is heated by gas to the temperature of the cherry red 
glass. Revolving grates pass the sheets slowly through the 
lehr (each section of which is at a lower temperature than 
the preceding one) bringing them after about four hours to 
the cold end. 

So iar in the process the motor applications have been only 
small crushers, mixers, cranes and revolving grate motors. 
The next steps, grinding and polishing, are where the largest 
amounts of power are used. The plates, large ones which 
came from the lehr whole and perfect, and small ones which 
had to be broken because of strains resulting from unequal 
cooling, are placed on a flat circular table, 20 to 36 ft. in 
diameter, covered with quick drying plaster of paris. The 
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table is moved on a transfer car to a motor driven spider. 
The motor is started and cast-iron shoes are lowered on the 
revolving table of glass. With the aid of sharp sand the 
rough surfaces of the glass plates are ground off. At first 
coarse sand is used, but as the high spots disappear finer 
sand is applied and the pressure on the shoes decreased. 

The polishing mechanism is similar to the grinding ar- 
rangement, except that felt pads and rouge replace the iron 
shoes and sand, and give the glass surfaces a highly polished 
finish. * * * 


The starting torque for grinders and polishers is only 30 to 


40 per cent of normal running torque. Because manufac- 


turers have deemed it necessary to operate the tables at a 
reduced speed the first 10 or 15 minutes of each operation, 
slip-ring induction motors have been used. This low-speed 
operation increases the time required for the operation and 
there is a tendency toward bringing the table immediately to 
top speed, and with this condition squirrel-cage or synchro- 
nous type machines could be applied advantageously. 

Magnetic control is recommended for the polisher and 
grinder motors, for it makes the operation less dependent on 
the attendant, and because such control is designed better to 
meet the sometimes frequent jogging required for spotting the 
tables on the tracks. 





Novel Method of Handling Molten Glass 


Glass tanks have to be drained occasionally to permit of 
repairs being made or for other reasons. A unique method 
adopted by the Libbey-Owens Sheet Glass Company for 
handling the glass as it flows from the furnace is shown in 
the photograph taken at their Charleston, West Virginia, 
plant. The molten glass is allowed to flow from a hole in 
the tank one inch in diameter onto a steel pan conveyor into 
which water is sprayed the full 40 foot length. From the 


spillage which washes over the edge. According to R. P. 
Callard, of the Libbey-Owens Sheet Glass Company, no 
lumps larger than 2 inches in any dimension are found after 
the process is completed. 

Before the conveyors were installed wheelbarrow gangs 
were employed to do this work. They needed 120 hours to 
do the same work which the conveyors do in 60 hours. The 
wheelbarrow gang is entirely eliminated now. But the most 








HANDLING 


end of the steel conveyor it falls onto a Barber-Greene con- 
veyor, shown in the photograph, which piles it into the yard. 

The vapor rising from the conveyor is caused by water 
which is sprayed on the belt the full length of the machine 
from a perforated pipe mounted over the center of the belt. 
This water is necessary to keep the rubber belt from being 
burned, as the glass, when it falls on the belt, is red hot. 

As the glass first comes out, it hangs together in strings 
three or four feet long. These strings are broken partly by 
the action of the cold water and completely by the fall from 
the discharge end of the conveyor. The water on the belt 
flows down at a regular speed so that there is a continuous 
“rapids” watering the glass. As much water as possible is 
kept on the belt, and this accounts for the small amount of 


MOLTEN GLASS AT THE PLANT OF 


THE LIBBEY-OWENS SHEET GLASS COMPANY. 


important saving of the conveyor method is found in the 
breaking of the glass as it falls from the discharge end of 
the conveyor. With the wheelbarrow method the glass cooled 
in one solid mass and required a great deal of labor to break 
it up before it could be rehandled. 

In describing the development of this method Mr. Callard 
stated that the main difficulties had been with belts. It was 
thought at first that a plain belt would be best, but the canvas 
belts were useless, losing their shape and wearing out quickly 
from the hot water and abrasive effect of the glass. The 
belt used at the time the photograph was made was a six- 
ply canvas impregnated with rubber. It had already emptied 
two tanks and was considered by those who had seen it in 
operation to be “good for many more.” 
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The Laboratory 


By J. B. KRAK 














The Technical Valuation of Lead, Zinc and 
Barium Compounds 


Lead, zinc and barium compounds are used in glass manu- 
facturing as substitutes for lime to impart special properties 
to the glass. Lead increases the specific gravity and gives a 
high refractive index which accounts for the brilliance of 
lead flint glasses. It also renders glass soft, so that it can 
be polished and cut with greater ease than lime glasses. 

Zinc renders glass resistant to chemical decomposition and 
for this reason it is used for the manufacture of laboratory 
glassware. Zinc glasses are not affected by sudden changes 
in temperature, on account of the low coefficient of expansion 
of zinc. 


Barium increases the density of glass and has in many 
other respects properties which make it resemble lead. It 
increases the refractive index, tenacity and elasticity. Its 
coefficient of expansion is the same as that of lead. Silicates 
of barium are not affected by the reducing action of the 
products of combustion of the glass furnace, so that barium 
glasses can be melted in open pots or in tanks. 

The raw materials containing lead which are commonly 
used are red lead (Pb,O,), litharge (PbO) and to some 
extent lead peroxide (PbO,) and calcium plumbate 
(Ca,PbO,). 

Red lead, which is the most important lead compound, has 
an advantage over litharge because on fusion oxygen is 
liberated which serves to decolorize and purify the glass. 
It creates an oxidizing atmosphere in the glass pot, which 
prevents reduction of the lead oxide to the metallic state. 

Red lead is made usually by roasting “pig lead” until 
oxidation ceases. The metal is first converted into lead 
monoxide or massicot by heating with free access of air in 
a reverberatory furnace to a little above the melting tem- 
perature (340° C.). When all the lead is transformed to the 
monoxide it is transferred to another furnace, in which it is 
heated for about 20 hours to a dull red heat. This changes 
the lead monoxide to red lead. The product is usually ground 
before packing for market. The purest red lead is made 
from white lead 2PbCO,Pb(OH), which is a basic lead 
carbonate. Red lead and the brownish yellow litharge can 
usually be distinguished by the color. Chemically they can 
be distinguished by the fact that litharge is entirely soluble 
in nitric acid while red lead leaves an insoluble residue of 
lead peroxide (PbO,). 

Lead compounds may contain many impurities. Since they 
are used only for high grade glassware and optical glass, 
they should measure up to the most rigid specifications and 
should be tested frequently. The impurities which may occur 
are sand, clay, tin oxide, lead sulphate, barium sulphate, 
Copper, iron, manganese and metallic lead. Sand and clay 
are usually not harmful and must be objected to mainly for 


_hot being the material bought and paid for. Sulphates are 


undesirable as they may cause cloudiness of the glass. The 
metals, even in minute quantities, may cause coloration. 


Rapid Analysis of Red Lead 

EsTIMATION OF LrEap.—Dissolve a 5 gram sample in 
diluted nitric acid and add 2 cubic centimeters of 5% 
hydrogen peroxide. (A few crystals of oxalic acid may be 
used instead of the peroxide.) Heat on a steam bath, filter 
and wash with hot water. An insoluble residue may contain 
sand, clay, tin oxide, lead or barium sulphate. To the filtrate 
add 2 cubic centimeters of sulphuric acid diluted to 20 cc. 
with water. Evaporate, first on a steam bath and finally on 
a hot plate, until most of the excess of sulphuric acid has 
been driven off. Filter the precipitate of lead sulphate on a 
large, tared Gooch crucible and wash with 10% sulphuric 
acid. Weigh as PbSO,. 

Transfer the filtrate from the lead sulphate to a 200 cubic 
centimeter flask and dilute to the mark. Pipette 100 cubic 
centimeters for the colorimetric estimation of iron by the 
sulphocyanate method. To the remaining portion add am- 
monia in excess and estimate copper by comparison of the 
depth of the blue tint of the ammoniacal solution with a 
standar1 solution of copper sulphate of equal volume. 


Rapid Analysis of Zine Oxide 


Zinc oxide is soluble, even after ignition, in a mixture of 
equal volumes of ammonia (sp. gr. 0.924), 20% ammonium 
carbonate solution and 20% ammonium chloride solution. 
Digest 10 grams of the sample with about 300 cubic centi- 
meters of this mixture, allow to stand at least 10 minutes, 
with frequent stirring; filter, wash and dry the insoluble 
residue. Its weight, deducted from 10, gives the amount of 
zinc oxide present in the sample. 


Rapid Analysis of Barium Carbonate 


Barium is introduced in the batch usually as the carbonate, 
either in the form of the mineral Witherite or as precipitated 
barium carbonate. Dissolve a one gram sample in dilute 
hydrochloric acid and evaporate to dryness. Add a little 
hot water, a few drops of hydrochloric acid and again 
evaporate to dryness. Take up with hot water and acid, filter 
and weigh the insoluble residue. Treat this residue with a 
few drops of sulphuric acid and hydrofluoric acid: Evapo- 
rate, first on a steam bath and then on a hot plate until the 
sulphur trioxide fumes are driven off. The loss in weight, 
due to this treatment, is silica. The remaining insoluble 
material is reported as barium sulphate. 

To the filtrate add sulphuric acid, drop by drop, and 
allow to stand several hours. Weigh as barium sulphate 
and calculate to barium carbonate. Conversion factor, 0.8455. 

The alumina, ferric oxide, lime and magnesia are deter- 
mined in the filtrate as described in the procedures for the 
analysis of limestone*. 





*Tue Grass Inpustry, Vol. 2, No. 4 (April, 1921), p. 93. 
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Correction 

In our May issue a statement was published to the effect that 
“an electric lehr of approximately 20 by 60 feet in size” was re- 
ported to be in successful use by the Illinois Glass Company. 
This report is emphatically denied by L. H. Maxfield, mechan- 
ical engineer of the Illinois Glass Company, who states that they 
have never operated a lehr of any kind approximating 20 feet 
in width, and that they have not been successfully operating an 
electric lehr, although they have been making some experiments 
along that line. Mr. Maxfield states that some thorough experi- 
ments made by his company with electric equipment proved 
unsatisfactory, and he is extremely anxious that the glass manu- 
facturers shall not be misled into thinking that the Illinois Glass 
Company’s experiments have reached a successful conclusion. The 
report referred to above came to this journal from a source be- 
lieved to be thoroughly reliable or it would not have been 
published. 


The Haugen Bill 


Why should the American farmer pay the bill for 
inspecting and regulating commercial packages? 

Why, in the nature of things, should the Bureau 
of Chemistry specialize in police duty rather 
than chemistry? 

The sponsers for H. R. 4981, the so-called Haugen Bill, 
claim that it is a measure designed to protect the public from 
deception and fraud in their purchases of packaged goods. 
No reputable industry, and certainly not the glass container 
industry, can afford to stand between the public and proper 
measures adopted for its protection against dishonest prac- 
tices, and their enforcement by the proper tribunals. 

But when an agency becomes so eager to do this protecting 
that it is willing to go even beyond the scope of its constituted 
authority in order to carry out its desires, then an industry 
affected thereby ought to be put on notice to inquire the rea- 
son for legislation thus zealously promoted, and if necessary, 
to challenge its wisdom. 

Former Secretary Meredith of the Department of Agricul- 
ture reached the conclusion that appropriations for the De- 
partment of Agriculture were entirely inadequate to support 
the work of its various bureaus and departments. He pointed 
to the great work being done by his department, also the work 
neglected through lack of funds, and then to the wonderful 
possibilities of his department if properly financed. But 
there were those mean enough to say that the Agricultural 
Department had plenty of money, but that it really suffered 
through ineffective organization and an indefensible mis- 
placement of energy. 

In spite of President Harding’s slogan, that the policy of 
his administration would be, “less government in business 
and mére business in government,” Secretary Wallace, the 
President’s own appointee to the Department of Agriculture, 
is in serious danger of being burdened with a rare example 
of such misplacement of energy if he does not see to it that 
the Haugen Bill, for which one of his bureaus is the chief 
sponsor, is withdrawn from the calendar and buried deep in 
the archives of the Agricultural Committee. 

Most of our Congressmen are pretty level headed men and 
there is a growing disposition on their part not only to oppose 
the Haugen Bill but all measures likely to interfere with 
industry and also to inquire rather closely into the motives 
behind the introduction of such bills, for the purpose of fix- 
ing the responsibility therefor. 

But the Haugen Bill, if passed, will interfere not only 
with business but with the rights of the American farmer. 

Only last week one of our Congressmen commenting on 
the bill said, ““What I cannot see is, why the enforcement of 
a law against deceptive packages should be placed in the 
Agricultural Department and especially in the Bureau of 
Chemistry. My idea has been, all along, that the purpose of 
the Agricultural Department was to promote the progress and 
welfare of the great agricultural interests of this country, and 
while I try to keep myself reasonably informed in matters 
of departmental organization, it is difficult for me to see why 
the bureau of chemistry should be turned into a police de- 
partment. In the first place, commercial packages have 
nothing to do with agriculture. In the next place, no organ- 
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izer of any judgment whatever would select chemists for 
police duty. It is my personal opinion that if this matter 
could be frankly put up to Secretary Wallace, he would see 
the need for conserving not only the appropriations of his 
department for carrying out the major projects for which 
he is held responsible, but he will see that the Bureau of 
Chemistry is turned into a real service bureau to aid him in 
constructively carrying out his great work. Why, as I see it, 
in order to administer the Haugen Bill as it is at present 
proposed and to keep under control the thousands upon 
thousands of different types of packages now on sale would 
require a tremendous and costly force of inspectors. The 
Bureau of Chemistry would be working entirely outside the 
scope of its authority, and the ambitious budget for this 
work should more properly be used to relieve some of the 
problems that are besetting our great army of agriculturists.” 

This Congressman hit the nail on the head. The Agricul- 
tural Department will be held responsible during this admin- 
istration for carrying out an indispensable work along 
agricultural lines and the American farmer knows what that 
work should be. The agency that can do most to construc- 
tively facilitate such work is the Bureau of Chemistry if it 
performs its true functions. If the Bureau of Chemistry is 
to divide its energies in the chemical and _ bacteriological 
fields with outside interests, then such scientific assistance as 
it ought to give, must be provided for the Agricultural De- 
partment from some other source. In other words, the Bureau 
of Chemistry belongs to the American farmer and its services 
should not be diverted into manufacturing and commercial 
channels. 

But under the Haugen Bill the Bureau of Chemistry not 
only wants to maintain a costly force of inspectors for the 
purpose of excluding from the markets certain types of trans- 
parent glass containers possessing great trade value, such as 
the catsup bottle and the olive bottle, whose contents though 
plainly seen, are even now compelled by the law to be labeled 
with the amount or weight of their contents, but this same 
Agricultural Service Bureau even proposes to go still further 
and hale farmers themselves into court because their apples, 
strawberries and other produce, originally shipped from their 
farms in properly filled containers, during transit have 
suffered unavoidable shrinkage. 

Make no mistake, the Haugen Bill is dangerous. It is 
dangerous because it will terribly handicap not only glass 
men but thousands of bottlers and packers. It means mis- 
direction of energy and a large unnecessary expenditure in 
the Agricultural Department. It ought to be defeated and 
it would not surprise us if the level head that is at present 
guiding the destinies of the Department of Agriculture should 
ask Chairman Haugen to withdraw his bill entirely. 





The Lockwood Committee 


While the window and plate glass manufacturers have not 
been losing much sleep over the so-called “revelations” of 
the “Lockwood” committee in New York, concerning the al- 
leged limiting of production and fixing of prices of building 
glass, there is one phase of the matter that ought not to be 
dismissed too lightly, and that is the unfortunate impression 
left on the minds of the public due to the manner in which 
the “news” was handled by the daily papers. Without proof 


that the insinuations of unfair or illegal practices were based 
on facts, the irrepressible sensation mongers—the daily 
papers—immediately proceeded to apply to the glass manu- 
facturers the harshest terms they could think of, among which 
“Profiteer” was a comparatively mild one. 

All over the country the newspaper editors have been 
thundering at the miscreants! No one can raise valid objec- 
tions to the exposure and punishment of dishonesty, graft or 
illegitimate profit-taking, and no right-minded person wants 
to. But when, in their search for “facts,” a body of citizens 
acting as official investigators, conducts an inquiry in such a 
loose manner as to bring a whole industry into disrepute on 
flimsy and unsupported evidence, certainly that industry is 
justified in “rising up on its hind legs” and uttering a loud 
complaint. 

What could be more farcical than to call the Lockwood 
committee’s sally into the building glass situation an in- 
vestigation? ‘There is no evidence at hand to show that a 
serious attempt was made to get at the real facts in the matter 
—to learn the basic causes of the high prices of building 
glass. The mere fact that the glass factories were shut down 
during hot weather was proof enough that production was 
purposely limited! The mere fact that prices were high was 
proof that profiteering had been rampant! 

The unfortunate feature is that a bad impression of the 
building glass industry has been made upon the public mind 
by the garbled and exaggerated reports published in the daily 
papers. No institution or industry can afford to lose the 
good-will of the public. This has been demonstrated so con- 
spicuously in recent years, particularly in the case of the 
railroads, that the statement will scarcely be questioned. And 
when, merely on account of widespread misrepresentation, as 
in the case of the window glass industry, the good-will of the 
public is in danger of being changed to antagonism, the situa- 
tion is all the more to be deplored. It is to be hoped that 
something will be done to make it clear to the public that 
a large part of what they recently have been reading about 
the building glass industry has not been founded on demon- 
strated facts, but on fancy or on suspicion. 





New Publications 

THE Ceramic Inpustries Pocket Boox, by Alfred S. Searle. 
Published by Sir Isaac Pitman & Sons, Ltd., London and New 
York, size 614 x4, 267 pages. Price $3.40. 

This volume is a compilation of data for the use of ceramists 
and glass makers. The data are classified under the following 
headings: Materials ased in Manufacture, Water and Steam, 
Materials used in Plant and Machinery, Mechanics and Dynamics, 
Machinery, Drying Clay Ware, Burning and Kilns, and Ceramic 
Calculations. 

Those engaged in clay working will find much useful informa- 
tion in this book. The part devoted to glass making is small and 
out of proportion to the importance of the subject. 


Buttetin No. 5, BurEAu oF Mines, Wasuincton, D.C. Re- 
ports of Committee on Standardization of Petroleum Specifica- 
tions. 

This report gives a practically complete list of petroleum 
products used by the United States Government and its agencies, 
together with complete specifications for each product and full 
descriptions of the methods of testing employed in the Gov- 
ernment laboratories. 

Specifications and methods of testing fuel oils, gasoline, and 
lubricants for air compressors, steam engines, and other machinery 
are included. 
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Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 














Optical Pyrometry. U. S. 1,376,666. May 3, 1921. Francis 
E. Bash, of Philadelphia, Pennsylvania, assignor to Leeds & 
Northrup Company, of Philadelphia, Pennsylvania. 

This invention relates to optical pyrometry wherein an 
electric current passed through an incandescible body, as an 
incandescent electric lamp filament, serving as a light stand- 
ard, is varied until the brightness of the standard matches 
the brightness of the incandescent body whose temperature 
is to be measured, the temperature being then determined 
from a reading of a galvanometer whose deflection is de- 
pendent upon the amount of current traversing the incan- 
descible body or lamp filament. 

It is the object of the invention to produce interchangeable 
standards or lamp units whereby, with any of a number of 
galvanometers, voltmeters or ammeters having the same 
characteristics, any one of the standards or lamps may be 
used with assurance that the temperature measurements made 
therewith shall be correct within narrow limits. 


Machine for the Automatic and Continuous Manufacture 
of Glass Bottles. U. S. 1,373,272. March 29, 1921. George 
Orlando Tague, of Frindsbury, Rochester, England. 

This invention relates to 
machinery for the auto- 
matic manufacture of glass 
bottles, that is to say, ma- 
chinery in which the op- 
erations are continuous, 
step-by-step, in such man- 
ner that as molten glass 
is being poured into one 
mold a finished bottle is 
being removed from an- 
other mold. 

According to the invention, the machine, as shown in ac- 
companying illustration, comprises a base having mounted 
thereon two circular and rotatable tables; the one a receiving 
table, the other a blowing table, an automatic flow-out and 
cutting-off device to the receiving table, a pressing device lo- 
cated in proximity to the receiving table, a transferring de- 
vice located between the receiving and blowing tables to 
transfer the partly formed bottles from the former to the 
latter, a blowing device and a pneumatic device to push, when 
required, the machine, as a whole, away from the molten 
glass delivery or furnace, and automatically actuated valves 
for controlling the various air cylinders of the machine. 











Bifocal Lens and Process for Making the Same. U. S. 


1,376,673. May 3, 1921. Lucian W. Bugbee, of Indianapolis, 
Indiana, assignor to Twinsight Optical Company, of In- 
dianapolis, Indiana. 

The object of this invention is to avoid the difficulty in 
polishing bifocal lenses and the danger of injuring the same 
at the line of joinder of the bifocal surfaces, as well as to 
produce a lens of the kind of good optical qualities at low 
cost. 

The chief feature of this invention consists in forming an 
annular groove or recess at the line of joinder, after the 
grinding of the bifocal surfaces, which enables each surface 
to be polished by a button or lap without danger of reaching 
and injuring the other surface. The margin of each surface 
will then be completely and well polished and the groove 


having an unpolished and opaque surface, will not injuriously 
affect the eyes or vision. 


Means for Polishing Multifocal Lenses. 
March 29, 1921. 


U. S. 1,372,747. 
Charles Green, of Indianapolis, Indiana, 
assignor to Onepiece Bifocal 
Lens Company, of Indianapolis, 
Indiana. 

The object of this invention 
is the improvement in the 
means for polishing the surfaces 
of bifocal lenses or other lenses 
having a plurality of concentric 
surfaces, and it relates particu- 
larly to means for simultaneous- 
ly polishing said plurality of 
surfaces by the use of a polish- 
ing button for each surface. 

The chief feature of the inven- 
tion consists in means for caus- 
ing the rotation of the polishing buttons. The lens holder is 
rotated and a band of rubber or like material is placed around 
the lens holder and the lens or lens blank secured thereon 
so as to extend higher than the lens blank and form an up- 
wardly-extending rim which engages the outer polishing 
button and causes it to rotate and the engaging surface there- 
of to travel in the same direction as the lens holder and lens. 





Apparatus for Lifting and Transporting Glass and Other 
Plane-Surface Articles. U. S. 1,373,997. April 5, 1921. 
Georges Henri Léon 
Debaecker, of Sas-de- 
Gand, Netherlands, as- 
signor to Societé Ano- 
nyme des Manufactures 
des Glaces et Produits 
Chimiques de Saint- 
Gobain, Chauny & 
Circy, of Paris, France. 

It has already been 
proposed to lift and 
transport sheet glass or 
other plane surface articles by arrangements comprising suc- 
tion chambers connected by a tube system with a reservoir 
which is adapted to be exhausted to cause the suction cham- 
bers to adhere to the surface so that the article can be lifted 
together with the chambers. 

The present invention has for its object to provide means 
for obtaining a vacuum in the chambers automatically by 
simply raising them after they have been applied to the 
pieces to be lifted, and without the use of any special auxil- 
iary arrangement for producing a vacuum. 

To this end, according to the invention, the suction cham- 
bers are in the form of cylinders, each containing a piston, 
the piston rods being suspended from bars mounted in a frame 
in such a manner that after the cylinders have been lowered 
down on to the surface of the glass to be lifted, it is only 
necessary to raise the frame to cause the pistons to move in 
the cylinders, thus producing a partial vacuum therein suffi- 
cient to cause the glass to adhere to the cylinders so that it 
can be lifted and transported. ? 
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Glazing System. U. S. 1,377,673. May 10, 1921. Alfred 
Ernest Drown, of Westminster, London, England. 

This invention relates to glazing systems of the kind in 
which the sheets of glass are retained in position on a re- 
inforced concrete glazing bar without the use of putty or 
the like and the said invention has for its object to provide 
improved means for holding the sheets of glass in position. 

The inventor claims for this invention a combination of a 
reinforced concrete glazing bar, having spaced bearing sur- 
faces to support glass sheets, a member embedded in said bar 
and tied to the reinforced means thereof, cover plates to 
overlie the glass sheets and bridge the joint between them 
and a bolt passed through said cover plates between the glass 
sheets and threaded into said member to secure the glass 
sheets in position. 





Glass-Cutter. U. S. 1,375,958. April 26, 1921. Olaf B. 
Gerdin, of Seattle, Washington. 

This invention relates to glass-cutters and more particu- 
larly to tools of that character for cutting glass tubes or 
rods; the principal object of the invention being to provide 
a device of that character comprising cutting members which 
may be adjusted to operate on glass tubes of different diam- 
eters and which comprises features of construction whereby 
the cutting members are yieldingly retained against a tube 
during a cutting operation and automatically retain them- 
selves in cutting engagement therewith. 

The glass tube to be cut is extended through a tube and 
is then centered therein by the inward or outward adjust- 
ment of a guide. The member which carries the cutter disks 
is adjusted against the glass tube by a spring which main- 
tains the disks in cutting relation therewith. 

After the parts have been properly set, the cutter device 
is revolved about the glass tube so that the disks rolling on 
the glass tube will form a V-shaped groove thereabout which, 
by continued rotation of the cutter, gradually grows deeper 
until through the tube or sufficiently deep that the tube may 
be broken off with a smooth edge. 





Glass-Delivering Apparatus. U. S. 1,373,202. March 29, 
1921. Karl E. Peiler, of Hartford, Connecticut, assignor to 
Hartford-Fairmont Company, 
[__] of Canajoharie, New York. 
~O™ The apparatus shown in ac- 
companying illustration is de- 
signed to conduct and deliver 
gathers or charges of molten 
glass obtained by any suitable 
means from the outlet spout 
of a melting furnace or other 
container of molten glass to 
the molds or other apparatus 
of a machine for shaping the 
glass into articles of com- 
merce. The object of the pres- 
ent invention is to provide an 
apparatus which will conduct the charges or gathers of molten 
glass from the outlet spout of a melting furnace or other 
container of molten glass, and deliver the charges to molds 
carried by the tables of two or more glass forming machines, 
either while the molds are stationary, or while they are 
traveling, the conducting apparatus operating in conjunction 
with the several forming machines in such manner that the 
charges of glass are delivered in succession first to a mold 
on the table of one machine and then to a mold on the table 
of another machine. This enables a mold of one machine to 
be filled while the mold of another machine is being moved 
into filling position. Thus a single feeding machine may be 
utilized for feeding a plurality of shaping machines, greatly 
increasing the output of the machines. 





Method of and Apparatus for Cutting Sheet-Glass. U. S. 
1,377,320. May 10, 1921. Joseph P. Crowley, of Toledo, Ohio, 
assignor to the Libbly-Owens Sheet Glass Company, Toledo, 
Ohio. 

The invention consists of a machine for cutting sheet-glass 
into strips or into rectangles and is shown as applied in 
cutting up a sheet of glass which is drawn continuously from 
the tank and fed through the lehr and out of the lehr upon 



























































the cutting table. The invention further consists in the con- 
struction of a mechanism for making longitudinal cuts or 
scores in the glass; in mechanism for making transverse cuts; 
in mechanism for cracking the sheet along the cut lines; and 
in the feeding and holding devices for the sheet. 

At the present time glass is being drawn in sheet form 
continuously by the so-called Colburn process, the glass being 
first drawn vertically and, while still plastic, bent over a 
roller into a horizontal plane and drawn on a flat horizontal 
run, passing into and through the lehr and upon a cutting 
table at the discharge end of the lehr. At this point it is 
ordinarily cut by hand by transverse cuts and carried away 
to a cutting table where it is cut up into sheets of the de- 
sired size. 

This invention is intended to make longitudinal cuts in 
the sheet, cutting off the edges of the sheet which are marred 
in the drawing operation or which may be uneven, and also, 
if desired, cutting the sheet into strips so that by proper trans- 
verse cuts sheets of the desired size may be made. Combined 
with these devices for making longitudinal cuts there is pro- 
vided a transverse cutter together with mechanism for caus- 
ing it to cut at variable times so that the transverse cuts 
may be made at any desired point for varying the size of 
the sheets, the longitudinal cutters being adjustable to vary 
the width of the sheet. 

It is obvious, of course, that the intermediate cutters may 
be omitted if a sheet of full width is desired or that more 
cutters may be added and adjusted to any desired point if 
the sheet is to be cut into narrower strips. It is desirable 
usually, where the sheet is cut into strips longitudinally, to 
cut these strips transversely, so that rectangular ones of the 
desired size will be cut. 

Supported on suitable guides in the cross-frame is a cutter 
carriage, to one side of which is fastened one end of a 
sprocket-chain, which passes over sprocket-wheels on one 
end and over a sprocket-wheel at the other end secured to a 
drive-shaft, the end of the sprocket-chain being secured at 
the opposite end of the cutter carriage. This cutter carriage 
is drawn forward and back across the sheet intermittently. 

A means for cracking the sheet along the longitudinal cuts 
is provided. This is accomplished by a series of hammers 
in which there are spring arms, each carrying at its free end 
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a head, which may be of metal. Surrounding this head is a 
circular spring, the ends of the same being secured to the 
head and leaving the circular portion looped around the end 
of the head, normally slightly free therefrom. The other 
end of the spring arm is secured to a collar, slidably sup- 
ported on a shaft, which is arranged transverse of the ma- 
chine in suitable stationary supports. The collar is secured 
upon the shaft by means of a spring-back. 

Arranged across the machine is a shaft having upon it a 
double cam, which shaft is constantly rotated to retract the 
hammer from the glass and allow it to strike the glass at the 


cut, thus causing the breaking of the sheet along the longi- 
tudinal cut lines. This cam shaft is driven from the shaft 
through beveled gears. 

In order to break the sheet on the transverse cuts a flex- 
ible belt or feed-table is provided, arranged on a lower plane 
than the plane of the upper surface of the auxiliary feed- 
table, so that as the sheet is fed off of the auxiliary table it 
will extend unsupported for a distance over the feed belt or 
feed-table. A means is provided for pressing down upon the 
unsupported end of the sheet, which pressure will break the 
sheet along the transverse cuts. 





Important Trade Mark Decision Affecting Bottles 


Trade-Marks for Containers Must Identify the Receptable, Not the Contents 


A trade-mark decision of great importance to the packers of 
food and other products in glass, and to the manufacturers of 
glass containers was made on February 1, 1921, by Commissioner 
R. F. Whitehead of the United States Patent Office, in the case 
of ex parte Garrett and Company, Incorporated, who, on Sep- 
tember 8, 1917, filed an application, No. 106,132, for registration 
of a trade mark for containers for beverages and foods, etc. 
Registration was denied by the examiner and the company ap- 
pealed from his decision. After reviewing the case on appeal 
Commissioner Whitehead affirms the decision of the examiner, 
refusing registration. 

The effect of this decision is that trade marks for glass bottles, 
jars and other containers must identify the receptacle, not the 
contents. 

The text of Commissioner Whitehead’s decision follows: 


Applicant appeals from the decision of the examiner 
of trade-marks refusing to register a trade-mark for 
glass bottles and jars. 

At the hearing on the appeal in applicant’s copending 
application, No. 106,131, in which the same question was 
raised as is raised in this case, it was stated that a brief 
had been prepared in this case and certain affidavits for 
the appeal to be taken in this and leave was re- 
quested to file the appeal and have the brief and affidavits 
filed herein considered in the other case since, except for 
the difference in the marks, the facts as stated applied 
to both cases. This case has therefore not been referred 
to the examiner for a statement and will be taken up 
with the other appeal. 

The ground of refusal is that applicant has shown no 
trade-mark use upon the goods specified. It appears that 
when the application was filed attention was called to 
the fact that the only specimens filed showed use upon 
wine and not upon glass bottles and jars. It appears 
from the arguments in the case and from the affidavits 
and brief that the applicant had been engaged in the 
manufacture and sale of American wine, that after the 
prohibition amendment applicant succeeding in dealcohol- 
izing its wine and is now selling dealcoholized wine 
under this trade-mark, and it appears that the trade- 
mark has been registered for wine and for flavoring 
extracts, and that other extensions to food and ingre- 
dients of food are contemplated. 

It is argued that it is the custom of the applicant to 
buy bottles from manufacturers with the trade-mark 
blown therein, and to purchase its empty bottles from 
dealers in order to protect its trade as far as possible 
by keeping these bottles from the hands of persons who 
would refill them with spurious and cheap goods. 

It is also argued that the bottle itself has a distinct 
value and that the applicant therefore does deal in bottles. 

No evidence has been filed of the use of this mark 


case, 


upon bottles other than as containers for the product 
which applicant sells. The bottles which were filed dur- 
ing the prosecution of the application show, as do the 
labels originally filed, that the mark was used as a trade- 
mark for wines. A trade-mark is intended to indicate 
the origin of the goods. It is not seen how this trade- 
mark can in any way indicate that the applicant is the 
originator of the container as distinguished from the 
goods contained therein. The fact that the container is 
not destroyed as soon as it is empty, but may be pur- 
chased and refilled by the applicant, is not seen to dis- 
tinguish it from any other case in which goods are put 
up in containers upon which a trade-mark is placed and 
which are not capable of being recused. 

The question of the registrability of the mark for the 
container of an applicant’s goods was fully considered 
in the case of Pioneer Suspender Company v. Lewis Op- 
penheimer’s Sons, 128 O. G., 1293, and ex parte Adams, 
255 O. G., 609. It is true that in those cases the marks 
may have been regarded as descriptive of the goods 
which were placed in the containers and therefore not 
registrable for such goods, but the principle is the same 
whether the mark would be registrable for the goods in 
the container or not. 

Applicant cites the statutes in certain states permitting 
the filing of a mark used on bottles, etc., and making it 
unlawful for any person, without the consent of the 
owner of such mark, to refill or deal in such container. 
There is no such provision in the Federal registration 
statute, which provides for the registration of a trade- 
mark owned and used by the applicant and requires that 
the goods upon which the trade-mark is used must be 
specified in the application. 

It was undoubtedly the intention of the trade-mark law 
to afford all protection possible to the owner of the trade- 
mark and the law should be construed as liberally as 
possible in that direction. But I am unable to see upon 
what theory a manufacturer of goods can be held entitled 
to register in this office his trade-mark for the containers 
in which the goods are placed. His mark indicates the 
origin of the goods, not of the containers. 

Reference is made to certain trade-marks which have 
been registered in this office, but it does not appear that 
in those cases there was anything on the record to show 
that the applicant was not a dealer in containers of the 
kind specified in the application, but only a manufacturer 
and dealer in the goods themselves which would be 
placed in the containers. 

The decision of the examiner of 
affirmed. 


trade-marks is 


R. F. WHITEHEAD, 


February 1, 1921. Commissioner. 
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Glass Factory Equipment and Supplies 


THE GLASS INDUSTRY will be glad to publish descriptions of new and useful devices, machinery and supplies of interest to the glass 
manufacturing trade. Most of the information printed in this department comes direct from the manufacturers of the products described. 




















The Hagan Oil Burner 


There are many operations where, next to natural gas, 
liquid fuel is by far the most satisfactory fuel to use. Quite 
often it may be economically best to install oil only as an 
auxiliary to a solid or gaseous fuel. 

For securing best operation with the oil burner here illus- 
trated, air pressure must be available at the burner tip under 
a minimum pressure of three-fourths of a pound; the liquid 
fuel must have a viscosity below 300 seconds in the Saybolt 
apparatus; it must have been passed through a strainer hav- 
ing a mesh not exceeding 1/32 inch and a minimum oil 
pressure at the burner of 30 pounds must be constantly 
maintained. 

A burner device for the combustion of liquid fuel has only 
three general factors of design that have a bearing on the 
overall efficiency of operation. They are: (1) The efficiency 
of the burner as an atomizer of liquid fuel; (2) the efficiency 
of the burner as an air aspirating device; (3) the ease and 
completeness with which the development of the flame may 
be controlled and maintained. 

To be an efficient atomizing device it is necessary that the 
air passing through the burner from the blower be brought 
into contact with the fuel with the least loss in pressure. 
The designers of the Hagan burner point out that in their 
device the air for combustion is regulated by the horizontal 
movement of the oil tip, which acts as a throttle (Fig 2). 
By this method, they state, there is at all time available 
for atomizing the velocity accruing from the static pressure 
of the air irrespective of the quantity of air being used. 
The blast gate on the air line (Fig. 1) is used only as a 
complete cut-off. If this were to be used as the throttle 
device (as is usual practice) the air passing the gate would 
expand within the burner body and, as a consequence, there 
would be a very considerable loss in static and velocity head. 
As velocity is the property of com- 
pressed air that does the actual work 
of atomizing, the efficiency of the 
apparatus as an atomizing device 
would be seriously impaired, were the 
blast gate to be used as a throttle. 
This defect of design is 
often noted in the usual 
oil burning device, for, 
while working at rel- 
atively high capacities, 


the burner works very 
well, due to the fact that 
air is meeting the fuel at relatively 
high velocity and atomizing properly, 
but at lower capacities the burner 
functions improperly, or not at all, 
from the fact that the smaller quan- 


tity of air for combustion is passing at velocities which will not 


atomize properly, 


To have a high overall efficiency, the control of the de- 
velopment of flame must be given careful consideration. The 
adjustable register on the Hagan burner is unique in indus- 
trial furnace practice, but it is claimed that its use is abso- 
lutely necessary if flexibility of flame control is to be had. 
For instance, a furnace may be heated more rapidly if a 





FIG. 2 


short flame with very high local temperature is developed. 
This character of flame is produced in the Hagan burner by 


- partially closing the register, under which conditions all air 


enters at high velocity, having a resultant rapid 
flame propagation. If a soft or rolling flame is 
desired it may be obtained by opening the register 
wide and reducing the air passing through the 
burner to the lowest point consistent with good 
atomizing, under which conditions the general 
mass of combustion air enters at relatively low 
velocities, and a slower 
flame propagation  re- 
sults. 

Hagan liquid fuel 
burners are made in five 
sizes. The type shown 
here is stated by the 
manufacturers to be 
particularly advantageous 
for obtaining tempera- 
tures of 1,000 deg, to 
2,700 deg. F. The Hagan 















oii burner can be used 
for the burning of clean 
producer gas, which is an advantage 
m that liquid fuel is always available 
in case of producer shut down. A 


FIG. 1 combination oil and gas burner is 

also made by the Hagan company, 
which may be used in burning liquid fuels or any clean gases 
having a calorific value of over 375 B. T. U. per cubic foot. Any 
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one further information about the above mentioned 
burners may obtain from the George J. Hagan Company, com- 
bustion engineers, People Bank Building, Pittsburgh, Pa., a 


copy of their Bulletin LFG 102. 


desiring 





Electrobestos 


Electrobestos is a material possessing to a high degree the 
property of resisting high temperatures and having great dielec- 
tric strength. It has found a wide field of usefulness as an in- 
sulating material in the electric and other industries and latterly 
has been applied with signal success to various purposes in glass 
manufacturing plants. 

Electrobestos is manufactured from asbestos fibres, a special 
cement and a special impregnating compound, each of which 


ILLUSTRATING SOME OF THE USES OF ELECTROBESTOS, FIGS. 
12 AND 13 ARE VIEWS OF ROLLERS FOR GLASS ANNEALING OVENS 


A homo- 
geneous mixture of these three ingredients, in the exact propor- 


possesses great heat resistance and dielectric strength. 


tion required for the specific function of the finished piece, is 
molded while in a plastic state into the desired shape, after 
which the fabricated piece receives a thorough heat treatment 
to solidify it permanently. 

In appearance the finished product is greyish white, lightly 
sprinkled with tiny darkish specks. Its surface may be glossy 
When dull— 
like blotting paper—it is nevertheless smooth to the touch. Cup- 
shaped pieces could be mistaken for unglazed pottery, but they 
would be “warmer” to the touch, lighter in weight and less 
fragile. 

Its microstructure is semi-fibrous; the round crystalline asbes- 
tos fibres are bonded by the cement, while the impregnating 
compound fills the minute pores. It is odorless. Test pieces 
have been subjected for long periods in furnaces to temperatures 


or lusterless according to the action of the mold. 


well above 1200° F. without the least deterioration. In actual 
service, comparatively thin parts made of Electrobestos with- 
stand the fierce heat of the electric arc close to their surface. 
The manufacturers state it is absolutely non-inflammable, will 
not carbonize, has a low coefficient of linear expansion and 
does not appreciably age as a result of a number of heat-and- 
cold fluctuations. Its thermal conductivity is lower than that 
of most refractory substances even at high temperatures. 

Among other valuable properties credited to this material by 
the manufacturers is that of retaining accuracy of shape when 
molded, ability to take metal inserts, mechanical strength, chem- 
ical inertness and ability to withstand constant vibration with- 
out structural weakening. 

In the glass industry it is used successfully for conveyor rolls 
in annealing ovens where it supports thick continuous slabs of 
hot glass as they pass through the lehr. It is also used for 
carrying-in paddles, shovels, gas-heater tubes, receiving cups, 
and in flat sheets. 

In the accompanying illustration, Fig. 4, indicates an Electro- 
bestos bushing used in a vacuum bottle factory and Figs. 12 and 
13 show sectional lehr rolls used in sheet glass lehrs. 

Electrobestos was developed and is made by Johns-Manville, 
Incorporated, Madison avenue and 41st street, New York. 





Furnace and Power Plant Chimneys 

A booklet, “Chimneys of Radial Brick,” recently issued by The 
Amsler-Morton Company, Pittsburgh, Pa., contains among other 
interesting matter the following observations on furnace chimneys: 

“The chimney of a furnace is not merely a tube for carrying 
away the exhaust fumes, it is the ‘mainspring of the works’ or 
the motor that makes the furnace operate. Most builders of 
furnaces guess at the chimney dimensions, or at best adopt some 
design that is worked after a fashion under similar conditions, or 
proportion the design by some approximation. 

“It is just as easy to get the chimney too large as too small. 
To make it big enough and figure on dampering excessively is 
very poor practice. The chimney derives its power from a mov- 
ing column of gases in its shaft that are hotter than the outside 
air. If the chimney is too large in diameter to move the hot 
column fast enough to keep it from cooling it will act slug- 
gishly, in fact Pitot tube readings will disclose in a chimney of 
too great diameter a down draught on the side toward the 
Such a vhimney cools its column of gas and will not 
draw properly. It is necessary therefore to provide a chimney 
of proper cross-section to get the maximum work out of it. The 
draught is obtained from the height and the temperature of the 
column of gases. This has a bearing upon the velocity of the 
exhaust gases and the sharpness of the action of the flame in 
the furnace. 

“Furnaces with too small a chimney require a high temperature 
to provide sufficient draft and velocity to give capacity. This 
causes a corresponding lowering of fuel economy, but as fuel 
economy does not usually interest the operative, he is well satis- 
fied with this ability to make the furnace heat properly. A 
chimney too small for economic operation will save the builder 
some expense, but it is a very expensive saving to the user. 

“The practice of using one large chimney for two or more fur- 
naces is not to be recommended. It will be evident that if one 
furnace requires draft adjustment it will change the temperature 
of the column of hot gases, and will immediately affect the draft 
on the other furnace and probably require adjustment of the 
damper on the second furnace, which will in turn disarrange the 
first furnace again. On the other hand, if it is found advisable to 
operate only one furnace the chimney will be too large and will 
reduce the fuel economy.” 


weather. 





Under the license agreement between The American Window 
Glass Machine Company and the American Window Glass Cem- 
pany, dated May 7, 1903, the total amount of royalty which has 
accrued from the date of the license to April 8, 1921, is 
$13.805,735 05. 
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The British Scientific Glass Industry * 


A Plea for Restrictions on Importations into Great Britain 
By EDWARD QUINE 


The Committee on Commercial and Industrial Policy, under 
the chairmanship of Lord Balfour of Burleigh, in its Interim 
Report on Certain Essential Industries stated that:—“There are 
certain special commodities which are essential to national safety 
as being absolutely indispensable to important British industries, 
and were supplied before the war entirely or mainly from enemy 
sources or from sources under present enemy control”; and in 
submitting recommendations in connection with these industries 
the Committee further stated that:—“A group of industries in the 
case of which very special treatment is necessary is that of the 
optical glass and instruments and the chemical and laboratory 
glassware trades. The types of manufacture dealt with lie in the 
higher grades of the glass industry. To be successful they 
require specially skilled operatives and a direction not only com- 
mercial but possessing considerable scientific attainments. They 
carry meagre possibilities in direct profits, and as a result have 
not hitherto interested manufacturers in a degree in any sense 
commensurate with their importance in the industrial progress 
of the nation. Although comparatively small as regards the 
amount of capital required to be invested and of the labor 
employed therein, these industries are of vital national importance 
both on naval and military grounds and for all purposes of 
applied science and scientific research.” 

OptTiIcAL GLASS AND SCIENTIFIC INSTRUMENTS. 


Prior to the work of Schott and Abbe, a large portion of the 
optical glass required by British scientific instrument makers was 
made in the country, but the impetus and lead given by the 
researches of those scientists, which were supported by the Prus- 
sian Government, placed the German optical glass industry in such 
a commanding position that in 1914 only Chance Brothers, of 
Smethwick, were manufacturing optical glass in this country, and 
80 per cent of the optical glass used by British instrument makers, 
whose production was exceedingly small, was supplied by 
Germany. 

The dependence of the safety of the nation upon the production 
of optical glass is clearly evident when it is appreciated that upon 
such glass depends the supply of range-finders, directors for artil- 
lery dial sights, gun sights, telescopes and binoculars, aeroplane- 
sighting and photographic instruments, trench and submarine peri- 
scopes. 

Our position at the commencement of the war was truly alarm- 
ing, and our armies took the field seriously handicapped owing to 
the predominance of our enemies in all instruments which may be 
termed the “eyes of the army.” 

During the war, although handicapped by shortage of skilled 
labor, by lack of materials, and by lack of knowledge of the manu- 
facture of certain types of optical glass, British manufacturers 
and scientists labored so successfully that before its termination 
practically every requirement of the scientific instrument maker, 
whether his products were required for the Forces or the labora- 
tory, could be met by British optical glass. 

Today England can supply optical glass to meet all requirements 
of the British Empire in addition to those of foreign countries, 
and is producing certain types of optical glasses superior to those 
made in any other part of the world. The credit of this achieve- 
ment is mainly due to the efforts and sacrifices of Chance Brothers, 
Derby Crown Glass Company, Ltd., the late A. S. Esslemont, Sir 
Herbert Jackson, and Dr. C. J. Peddle. 

CHEMICAL AND LABORATORY GLASSWARE. 

Chemical and laboratory glassware is that glassware which is 
used in laboratories for scientific purposes, and may be divided 
into two main classes:—(1) Hollow glassware, which is mainly 
manufactured at the glass furnace, ¢.g., flasks, beakers, petri 


*J. Sec. Chem. Ind. Vol 40, No. 1, January 15, 1921 


dishes, etc.; (2) articles of glassware which are made mainly from 
tubing at the blow-lamp flame, ¢.g., thermometers, pipettes, X-ray 
tubes, etc. 

It will be readily appreciated that the dyestuff, steel, chemical, 
explosive, gas, and metal industries require an adequate produc- 
tion of scientific glassware, as do also medical and research labora- 
tories attached to hospitals, county and municipal laboratories 
devoted to public health and hygiene, and the various laboratories 
at universities, colleges, etc.; in fact, it may be fairly claimed that 
the scientific glass industry both in times of peace and war is the 
master “key” industry. 

This industry was almost entirely in the hands of Germany and 
Austria before the war, and practically the whole of the hollow- 
blown furnace-made glassware was obtained from these countries. 
It is almost equally true that the entire lamp-blown scientific 
glassware was obtained from foreign countries, although there 
existed in this country a small number of highly skilled workers 
at the blow-lamp flame who produced the unrivalled English 
clinical thermometer and a limited number of types of chemical 
thermometers. In addition to these workers, there was a number 
of lamp workers who repaired damaged foreign glass apparatus, 
produced special lamp-blown glass apparatus, and tided over the 
difficulties of importers awaiting shipment of foreign-made glass- 
ware. These highly skilled glass workers could almost be counted 
on the fingers and belonged to the industrial class covered by the 
term “out-workers,” whose premises were unpretentious and whose 
capital and apparatus were limited to a few pounds and a blow- 
lamp. It was fortunate that the dealers in laboratory glassware 
had large stocks when war broke out; otherwise the production of 
munitions would probably have come to a very sharp end, and it 
was soon apparent to those familiar with this industry that should 
the war be a long one the situation would become exceedingly 
critical. Steps were taken to produce scientific glassware in this 
country, but this was an exceedingly difficult task, for though it 
was possible for the chemist to analyse glassware and evolve 
formule, the commercial manufacture of the glass presented 
enormous technical difficulties. With no previous experience of 
this industry to guide them except that of the domestic glassware 
and the bottle industry, our glass manufacturers tackled the prob- 
lems. In their endeavors they met with reverse after reverse, for, 
apart from a lack of knowledge, inadequate materials and glass- 
house equipment, there was no British labor trained to blow 
the light hollow ware required in laboratories. Stocks rapidly 
diminished, manufacturers were pressed for their production, and 
British-made scientific glassware was placed on the market in a 
condition which was as unsatisfactory to the manufacturers as to 
the users, and could only be termed “stop-gap.” Steadily, how- 
ever, and at the cost of great monetary loss, the production of 
scientific glassware was improved, and today our manufacturers 
are producing light hollow-blown scientific glassware which is 
superior in resistance to chemical reagents, and general utility, to 
that produced in any other country. 

The lamp-blown section of the industry is dependent upon an 
adequate supply of glass tubing, and before the war there were 
few skilled tube-drawers in this country, and although efforts were 
made to train workers, this was an undertaking requiring time, 
for the operation is one requiring great physical endurance and 
manipulative skill; and in spite of exceedingly high wages, even 
at the close of the war the number of skilled tube-drawers in this 
country was lamentably small. 

The skill required of the operator who manufactures a lamp- 
blown article from tubing varies from that required to make a 
simple article, such as an ampoule, to that required for making a 
high-grade thermometer or X-ray tube, and it was therefore possi- 
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ble to increase rapidly the number of workers engaged in the 
simpler operations; but the high degree of skill required, together 
with the demands of the recruiting authorities, prevented any 
large increase in the numbers of the highly skilled workers. Yet 
on this weak section of the industry, struggling against innumer- 
able difficulties due to lack of adequate glass tubing, lack of 
manufacturing plant and lack of skilled labor, was thrown at one 
critical period of the war a responsibility in connection with our 
anti-submarine campaign on the satisfactory discharge of which 
our national safety depended; and the glass-tube drawers and 
lamp-workers did not fail. 

The demand for scientific glassware in the future will exceed 
that in the past, for it is obvious that the industrial progress and 
health of a community is becoming increasingly dependent upon 
its laboratories. Our Empire cannot afford to allow its industries, 
its health, and its safety in time of war to be dependent upon a 
commodity, the manufacture of which is controlled by a foreign 
nation. 

We are, however, swiftly drifting into that position, for, owing 
to the difficulties experienced by manufacturers in developing the 
scientific glass industry, the high costs of building and equipment, 
and the strength and reputation of the German and Austrian 


manufacturers, the industry was never in a position to stand 
unaided against continental competition, and the rate of exchange 
has now made the position, without protection, hopeless. 

The Standing Committee on Trusts, in its interim report just 
issued, says:—“The manufacturers of scientific glassware have 
incurred considerable losses since they undertook to manufacture 
this class of glassware, and although we are not able to report 
as to the fairness or unfairness of past and present prices, we 
consider that such temporary support should be afforded to 
this new industry as is consistent with fairness to consumers. 
If this were done, probably within reasonable time the industry 
would be able both to hold its own against foreign competition 
and to sell its productions at prices acceptable to the public.” 

Unrestricted importation of scientific glassware, however, is 
today crushing the British industry, and some manufacturers have 
been forced to cease production, others have discharged labor 
trained at great expense in the time of the nation’s need, and 
soon, unless help in the way of preventing unfair continental 
competition is given, the industry will pass to Germany and 
Austria, and once more the Empire will depend upon our late 
enemies for that production which is most essential to our indus- 
trial progress and national safety. 





Thatcher Manufacturing Company Denies It Is a Monopoly 


Charges have been brought against the Thatcher Mannfactur- 
ing Company by the Federal Trade Commission which alleges 
that through the purchase and control of other companies the 
Thatcher Manufacturing Company is now manufacturiug and 
selling 50 to 90 per cent. of all milk bottles used throughout the 
United States, and that it is a monopoly in restraint of trade. 

Denial of the. charges has been made in an answer filed with 
the Commission by the company, which, after replying formally 
to the various allegations against it, goes on to say: 

“The respondent says that it is impossible, merely by way of 
direct reply to said Complaint, to set forth plainly and suffi- 
ciently, for the fair and full information of the Honorable Com- 
mission, the character of the transactions which consiitute the 
issue. The respondent respectfully desires for that purpose to 
present in this its reply a clear statement of the essential facts. 
The respondent understands from said Complaint and believes that 
the underlying question involved under the alleged violation of 
Section 7 of the Clayton Act, is the relation of the respondent 
to the Essex Glass Company, the Travis Glass Company, the 
Lockport Glass Company, the J. T. & A. Hamilton Company 
and the Woodbury Glass Company. The respondent, therefore, 
makes the following statement as to such relation, which state- 
ment covers all the essential facts relevant thereto. 

“(a) In the case of the Hamilton Company there were no 
dealings whatsoever in capital stock, but simply a direct cash 
purchase by the respondent of a certain license and machinery. 

“(b) The Woodbury Glass Company did not make any milk 
bottles, but only condiment bottles. It was not, and never has 
been in any way competitor of the respondent, 

“(c) The remaining companies, Essex, Travis and Lockport 
Glass Companies are still to be considered. They will be re- 
ferred to hereafter as the ‘Three Companies’. The facts set forth 
below are all the relevant facts relating to the connection of the 
stocks of these companies with the respondent. 

“In addition to the Three Companies, there appeared as es- 
sential parties to the transactions the Sterling Glass Company, 
the Thatcher Manufacturing Company (the respondent), Messrs. 
F. E. Baldwin, Edward D. Libbey and William Ford, and later 
Mr. H. C. Mandeville and Mr, Frank L. Collins. Mr. Baldwin 
was president and one of the largest stockholders in the re- 
spondent company. But at no time during the transaction set 
forth below did he hold a majority of the voting stock of the 
respondent company. Messrs. Libbey and Ford represented out- 
side interests. 

“14. The entire transaction in question began in August, 1919, 


and was based on the fact that there were then outstanding and 
available certain options on the stocks of the Three Companies. 
There was also the expectation (never realized) that certain 
other interests would be brought in. It was the intention from 
the beginning that the respondent should acquire the physical 
assets of the Three Companies, together with their license rights. 
Considerable negotiations were pending, necessitating probable 
delay. The option time was comparatively short. The Sterling 
Glass Company was therefore formed on August 25, 1919, to 
serve merely as a temporary means through which, if necessary, 
the desired rights could be acquired quickly. It issued $500,000 
par value of its stock. Of this a little less than one-half was 
taken by the respondent at par and the other half by Mr. Libbey. 

“15. On August 28 and 29, 1919, Messrs. Libbey, Baldwin 
and Ford discounted at the Guaranty Trust Company their sep- 
arate individual notes for a total of $1,610,000. The sum thus 
borrowed, together with the $500,000, subscribed to the Sterling 
Company, was on that day used to purchase all the stocks of the 
Three Companies, in accordance with the said outstanding op- 
tions. These stock certificates were endorsed in blank and de- 
livered to the Guaranty Trust Company as collateral to secure 
the said notes of Messrs, Libbey, Baldwin and Ford. The record 
title of all these stocks, however, remained for some time there- 
after in the names of the original stockholders of the Three 
Companies. 

“16. At the same time, on August 28, an agreement was 
made between Messrs. Baldwin, Libbey and Ford and the Ster- 
ling Glass Company, reciting the transaction, the facts as to said 
individual loans, stating the purpose that a ‘permanent company 
be organized to take over the ownership of the plants and assets 
of all the said companies,’ and providing that the Sterling Com- 
pany assumed all the liabilities of the other parties upon the said 
notes; that upon payment of said notes the Sterling Company 
had the right (hereafter called ‘redemption right’) to take ovef 
the stocks of the Three Companies then pledged as collateral for 
said notes; providing that under certain contingencies Mr. Libbey 
might wholly withdraw from all the obligations and benefits of 
the transaction, and that upon such withdrawal all such liability 
and rights should be assumed by and belong to Mr. Baldwin. 
Up to this point therefore (August 28, 1919) the record title of 
the stocks of the Three Companies was still in the original 
owners. But the equitable interest therein had in fact been 
purchased with money advanced, as set forth in Paragraph 15, 
by the Sterling Company and Messrs. Libbey, Baldwin 
Ford, and apparently belonged to these four parties. Also, undef 
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the contract of August 28, 1919, the Sterling Company had as- 
sumed the obligations of these three men (incurred when they 
borrowed the $1,610,000) and was therefore given the additional 
and special right, at any time, by paying those notes, to take 
over the stocks of the Three Companies (the ‘redemption 
right’). 

“17. The next change took place on December 11, 1919. The 
expected bringing in of other interests referred to in Paragraph 
14, fell through. As this had been the main inducement inter- 
esting Messrs. Libbey and Ford in the whole transaction, they 
on that date exercised the right given them under the contract 
of August 28, 1919, and withdrew from the entire affair. There- 
upon, under that contract, Mr. Baldwin assumed the rights and 
obligations arising in the whole transaction. Accordingly’ the 
‘redemption right’ at this point apparently passed to Mr. 
Baldwin. 

“18. The next change that occurred was as follows: 

“(a) On December 6, 1919, the stock of the Lockport Com- 
pany, except for a few shares sufficient to qualify directors in 
the Company, was transferred to Mr. H. C. Mandeville, then a 
director of the Thatcher Company. 

“b) On January 5, 1920, the stock of the Travis Company, 
with a like exception, was transferred to Mr. Baldwin. 

(c) On January 5, 1920, the stock of the Essex Company with 
a like exception, was transferred to Mr. Frank L. Collins. 

“19. On June 2, 1920, Mr. Libbey transferred his half of the 
stock of the Sterling Company to the respondent, which thus 
became the owner of practically all of that stock. No further 
change took place in the status of this stock, or of the stocks 
of the Three Companies until the corporate dissolutions set 
forth in Paragraph 22 below. 

“20. At no time whatsoever did the respondent, or the Ster- 
ling Company hold or own any of the stocks of the Three Com- 
panies, or have any voting power or control over their man- 
agement. 

“At no time did any person or corporation controlling the 
respondent or owning a majority of its voting stock have any 
voting power in, or control over management of any of the 
Three Companies. The sole connection at any time between 
the respondent and the stocks of the Three Companies lay in 
the remote relationship that for a part of the time the respondent 
controlled less than one-half, and for the rest of the time prac- 
tically the whole of the stock of another company (Sterling) 
which in its turn had only an indeterminate beneficial interest, 
never liquidated, in the stocks of the Three Companies, but 
which never had any voting power in said Companies or any 
voice whatsoever in their management. 

“21. The situation above set forth as to stock ownership was 
maintained unchanged until the dissolutions stated in Paragraph 
22. Meantime the actual assets of the Three Companies were 
transferred to the respondent as follows: 

“On June 17, 1920, at the request of the stockholders of the 
Essex Company, that Company transferred all the physical as- 
Sets to the respondent. 

“On June 25, 1920, upon similar request, the assets of the Travis 
Company were transferred to the respondent. 

“On the same date, upon similar request, the assets of the 
Lockport Company were transferred to the respondent. The 
said assets have now become entirely intermingled with each 
other and with those of the respondent, and any separation 
thereof is now impossible, . 

“22. On September 9, 1920, the Sterling Glass Company was 
dissolved; on October 20, 1920, the Lockport Company was dis- 
solved; on December 18, 1920, the Fissex Glass Company was 
dissolved: on January 13, 1921, the Travis Glass Company was 
dissolved. 

“The delay in the dissolution of the Travis Company was 
caused by the absence of Mr. Travis in Europe. The delay in 
the dissolution of the Essex Company was caused by the neces- 


sity of getting the Thatcher Company qualified to do business in 


Ohio, a Procedure which took some months. 


“23. The respondent alleges that the foregoing statements 
in Paragraph 12 to 22 inclusive, contain all the relevant facts 
regarding its relation to the stocks of the Essex, Travis, Lock- 
port, Hamilton and Woodbury Companies and denies any al- 
legations in said Complaint inconsistent with or contvadictory 
thereof, and any other allegation not specifically admitted, or 
not specifically denied herein. 

“The respondent denies that the effect of its control of the 
stock of the Sterling Glass Company, or any use of the same 
by voting or granting of proxies, or otherwise, has been to 
eliminate competition between the respondent and the said five 
licenses, or to restrain the commerce referred to in said com- 
plaint, or tend to create a monopoly of said line of commerce. 
The respondent denies that any such control by it of the stock 
of the Sterling Glass Company was ever used in any way for 
the purpose of the directing business policy, business conduct, 
or competition of the said five licenses, or any of them. The 
respondent says that the acquisition by it of the said licenses and 
physical assets of said five licensees was strictly in the nature of 
the actual carrying-on of its immediate lawful business and the 
natural and legitimate branches and extensions thereof, and that 
its ownership or control of one-half, and of the whole, of the 
stock of the Sterling Glass Company, was simply a temporary 
and formal means, never fully used, and only directed at the 
real purpose of the acquisition by the respondent directly of 
such licenses and physical assets, and for the temporary pur- 
pose of taking advantage of a certain option for such purchase, 
and to keep open the possibility of such purchase during the 
usual negotiations or the financing thereof. 

“24. The respondent further alleges that whatever relation 
to or interest in the stocks of the Three Companies it may have 
had, if any, wholly and finally ended upon the dissolution of 
said Three Companies, as set forth in Paragraph 22. 

“Tt alleges that it is not now possible for it to divest itself of 
ownership or control of such stocks, because it never had such 
ownership or control, and because such stocks now no longer 
exist. 

“25. The respondent denies that it has violated or is now 
violating any of the provisions of Section 7 of said Act of Oc- 
tober 15, 1914, and it alleges that the acquisition of the assets of 
other companies above set forth have been to the benefit of the 
public and the advance of the glass industry by the reduction 
of costs of production and distribution and the improvement of 
service.” 





Imports of Plate Glass from Belgium 


During the calendar year 1920 importations of plate glass into 
the United States from Belgium, under paragraphs Nos. 88, 89 and 
90, were as follows: 

Unper PARAGRAPH No. 88. Sq. Ft. Value. 

Plate glass, cast, polished, finished or un- 

finished, unsilvered or the same contain- 
ing a wire netting. 
Not exceeding 384 sq. in. Duty—6c. per 


MASI Sctecacss Beta hemeaes toi 162,215 $93,684 
Above 384 sq. in. and not exceeding 720 

sq. in. Duty—8c. per sq. ft.......... 286,988 228,204 
Exceeding 720 sq. in. Duty—12c. per 

OE eet Ae ane eee eae 954,134 812,605 


Unper PARAGRAPHS Nos. 88 Anp 90. 
Plate glass, cast, polished, unsilvered or 
bent, ground, obscured, frosted, sanded, 
enameled, beveled, etched, embossed, en- 
graved, flashed, stained, colored, painted 
or decorated. 
Not exceeding 384 sq. in. Duty—6c. per 
a aa crs eae one 4,467 2,169 
Above 384 sq. in. and not exceeding 720 
sq. in. Duty—S8c. per sq. ft. plus 4% 2,560 1,864 
Exceeding 720 sq. in. Duty—12c. per sq. 
ag Oe Ree ee 4,188 4,014 
Unpber PARAGRAPHS Nos. 88 Anp 89. 
Plate glass cast, polished, silvered, exceed- 
ing 144 sq. in. 
Above 384 sq. in. and not exceeding 720 
sq. in. Duty—9c. per sq. ft......... 2,680 2,265 
Above 720 sq. in. Duty—13c. per sq. ft... 5,530 4,624 
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Society of Glass Technology 


The fourth annual report of the Council submitted at the 
annual meeting of the Society in London on April 20th, re- 
viewed a year of satisfactory progress. A possible decline in 
interest in the work of the Society after the close of the war 
had been anticipated, but this fear was not well grounded, as is 
shown by an increase in membership over the year 1919, amount- 
ing at the close of 1920 to 104 members. 

At the close of 1920 there were 620 members on the roll, 
consisting of 143 Collective, 469 Ordinary and 8 Student mem- 
bers. The world-wide interest shown in the work of the Society 
is indicated by the fact that the Society’s members are located 
in thirteen different countries as follows: British Isles, 474; 
United States, 91; India and Japan, 11 each; France, 9; Sweden, 
7; Australia, 5; Canada, 4; South Africa, 3; China, 2, and 
Holland, South America and Spain, 1 each. 

The income of the Society during 1920 was £1,875, repre- 
senting an increase of nearly 50 per cent. over that of 1919. 
Due, principally, to an increase of £385 in the cost of printing the 
Society’s quarterly journal, the year closed with a deficit of 
£16 Os. 5d., but compared with the unhappy financiai position 
of other British scientific societies, the situation of the Society 
of Glass Technology gives cause for congratulation. A further 
period of strong growth is expected. 

At the annual meeting a paper on Automatic Glass Feeding 
Devices, by G. Dowse and Ed. Meigh was presented. 

Dr. Morris W. Travers was elected president, succeeding S. N. 
Jenkinson. Other officers were elected, as follows: 

Vice-presidents: W. Sweeting and W. L. Foster. 

Ordinary Members of Council: Thomas Edward Barron, G. 
Wilson Clarke, F. E. Lamplough, Frederick Lax and C. C. Pat- 
erson, 

Treasurers: F. G. 
(American). 

Secretary: W. E. S. Turner. 

Assistant Secretary: C. J. Peddle. 


J. Rees, F. 


Clark (General) and Wm. M. Clark 





American Ceramic Society 


Eighteen new corporation members have joined the society 


since January 1, 1921. They include the following concerns in- 
terested in the glass industry: Dings Magnetic Separator Com- 
pany, Gleason-Tiebout Glass Company, McLain Fire Brick Com- 
pany, Pennsylvania Pulverizing Company, Pennsylvania Salt 
Manufacturing Company, Russell Engineering Company, and 
Whitall-Tatum Company. 

The summer meeting of the American Ceramic Society will be 
held at Canton, Alliance, Sebring and East Liverpool, Ohio, July 
25, 26 and 27, with headquarters at the Hotel Courtland, Can- 
ton, O. On Monday, the 25th, a banquet will be held at the 
Canton Country Club. Tuesday evening a theatre party, followed 
by a smoker, will be on the program. The daylight hours of 
Monday, Tuesday and Wednesday will be devoted to visiting 
ceramic and other plants in the East Liverpool district. Special 
arrangements have been made for the entertainment of the ladies. 

The next annual meeting of the American Ceramic Society 
will be held in St. Louis, February 27 to March 2, 1922. 
Headquarters will be at the Hotel Statler. 





Annual Meeting, Flint and Lime Glass Manufacturers 


The forty-fifth annual meeting of the American Association of 
Flint and Lime Glass Manufacturers, Inc., will be held at the 
Marlborough-Blenheim Hotel, Atlantic City, N. J., on Monday, 
July 18, 1921. 





The members of the National Window Glass Workers have 
re-elected their officers for the ensuing year as follows: Joseph 
M. Neenan, president; Thomas Reynolds, secretary, and Joseph 
Slight, treasurer. 


Personal 

T. C. McKInLey, manager of the American Window Glass 
Company’s factory at Belle Vernon, Pa., has resigned that position 
and on june 1 entered the employ of The Libbey-Owens Sheet 
Glass Company, Charleston, W. Va. Mr. McKinley is an ex- 
perienced glass man and was manager of the Monongahela City 
and Jeannette, Pa., plants of the American Window Glass Com- 
pany, before going to Bellevernon. 


Dr. E. Warp TILLotson, of the Mellon Institute for Industrial 
Research, and secretary of the Glass Division of the American 
Ceramic Society, read a paper on the manufacture of window 
glass before the American Section of the Society of Chemical 
Industry, at their meeting at the Chemists’ Club, New York, 
on Friday, May 27. The operations in the manufacture of 
sheet glass by the Colburn or Libbey-Owens process were shown 
on the screen. 


Joun S. SHaw, of Lax & Shaw, Ltd., bottle manufacturers of 
Leeds, England, accompanied by his grandson, John F. Shaw, re- 
cently visited the United States with the object of interesting 
engineers and glass manufacturers in a new type of furnace, the 
invention of Mr. Shaw, recently patented in both England and 
the United States. This furnace was briefly described in the 
patent section of the December issue of THE GLass INDUsTrY. 
It is stated that actual tests made in a large experimecital furnace 
built in England demonstrated unusual efficiency in melting glass. 


Dr. S. R. Scores has tately become associated with The Fed- 
eral Glass Company of Columbus, Ohio, as chemist in charge of 
glass-making and annealing processes. Upon the completion of 
his graduate work at Yale, 1911, Dr. Scholes became a Fellow 
at the industrial research laboratory, now Mellon Institute, Uni- 
versity of Pittsburgh, Pittsburgh, Pa., working on problems con- 
nected with glass and glass-pots for the H. C. Fry Glass Com- 
pany of Rochester, Pa. He was chemist for that Company until 
1920, when he went to Lonaconing, Md., with the newly organ- 
ized Utility Glass Works. From 1914 to 1917 he was one of the 
staff of Mellon Institute. 


Anprew H. Green, Jr., of the Solvay Process Company, until 
recently vice-president in charge of the company’s Detroit plant, 
has been transferred to the main office at Syracuse, N. Y., as- 
suming the position and title of vice-president in ~harge of opera- 
tion atid engineering. 

Mr. Green’s connection with the Solvay Process Company be- 
gan in 1886 and has been continuous with the exception of three 
intervals—one beginning in 1888 when he left the company for the 
purpose of taking a university course in engineering at Cornell, 
another at the time of the Spanish-American War during which 
he served in the Michigan Naval Organization, and the third dur- 
ing the World War, which took him into the Red Cross and to 
France where he served until the armistice was signed, receiving 
a major’s commission. He assumed the management of the Sol- 
vay Detroit plant about two years ago. 





Recent Deaths 
N. A. Snoperass, secretary and general manager of the Wilcox 
Glass Company, Wilcox, Pa., died suddenly at his home in Wilcox 
on May 14. Mr. Snodgrass was about 48 years of age at the time 
of his death and had been connected with the window glass trade 
for a number of years. 


Henry G. Lance, founder of the Henry G. Lange Machine 
Works, manufacturers of glass grinding, beveling and polishing 
machinery, 158-164 North May Street, Chicago, IIlI., died on April 
26th. Mr. Lange was sixty-nine years of age and about a year 
ago was forced to withdraw from business activities due to ill 
health. A. F. Lance, who has been actively associated in the 
business for the past twenty-five years, will succeed his father 
as head of the concern. 
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News of the Trade 











Fr. W. Merry, president of the INDIANA GLass Company, Dun- 
kirk, N. Y., states that the report that they have awarded a con- 
tract for the construction of a new plant is not correct. At the 
present time they are only building a new mold shop and exten- 
sions to the main factory. 





Joun S. Lamson & Bro., INc., successors to Reese, Lamson & 
Buckley, Inc., importers of and dealers in glassmakers’ chemicals, 
have moved from 347 Madison avenue, New York, to 100 John 
street. The company’s office and warehouse will be combined in 
the one building, enabling them to give prompt service. 





THE Roesster & HASsSLACHER CHEMICAL CoMPANY, manufac- 
turers of chemicals, New York, has opened a new district office 
at 307 Fulton Building, Federal street, Pittsburgh, Pa. The office 
will be under the management of Harry W. Smith, who for some 
time has been in charge of the Cleveland, O., office. 





Tue Hires TurNER GLAss Company of Philadelphia, Pa., has 
purchased property, 200 feet by 375 feet, on Tivoli street, Albany, 
N. Y., and will erect a $50,000 concrete and steel factory. This 
will be the first glass factory to be erected in Albany. The com- 


pany will manufacture wire glass, mirrors, plate glass and other 
products. 





THe Vacuum GLass MaAcHINE CoMPANy was recently incor- 
porated in Delaware with a capital stock of $150,000 to manuiac- 
ture glass products. The incorporators were: W. I. N. Lofland 
and Frank Jackson, both of Dover, Del., and Wilbur A. McCoy, 
Pittsburgh, Pa. Charles A. Rohland, of Uniontown, Pa., is presi- 
dent of the new company. 

THe WILSoN-MAEULEN CoMPANY, Concord avenue and East 
143rd street, New York, have been awarded the contract for fur- 
nishing the complete pyrometer equipment for the new Canadian 
plant of the Libbey-Owens Sheet Glass Company. Wilson- 
Maeulen pyrometers were tried out at Toledo, Ohio, in the days 
when the Libbey-Owens machine was being perfected and as a 
result, the entire pyrometer equipment for the Charleston, W. 
Va., plant was furnished by this Company and with such satis- 


factory results that they have now been given the Canadian 
order. 









In announcing in our May issue, the removal of their offices to 
50 Church street, New York, the Trrritt GAs MAcHINE LIGHTING 
ComPANy were mentioned as manufacturers of kerosene gas pro- 
ducing machines. This was an error, as the gas made by the 
Tirrill apparatus is produced from gasoline, not kerosene. Sev- 
eral installations of Tirrill equipment have been made in glass 
factories, one of the more recent being in operation at the p'ant 
of the Federal Glass Company, Columbus, O. The principles upon 


which the Tirrill machine operates were described in the February 
issue of THe GLass INDUSTRY. 





Tue Eacte Convex Giass SpeciALTY MANUFACTURING CoM- 
PANY, Clarksburg, W. Va., has been incorporated with a capital 
stock of $50,000. The incorporators are: Frank Aucremanne, 
President: Olandus West, vice-president; Edgar Terneus, secre- 
tary, C. W. Leggett, treasurer. The board of directors also in- 
cludes C. E. Parr, A. L. Roberts and C., Stephenson. The com- 
Pany will manufacture all kinds of convex glass for clock faces, 
spotlights, automobile and locomotive headlights, etc. Later on 
the company expects to start silvering and beveling departments 
and will be in the market for machinery and supplies for these 











departments. Mr. Aucremanne has been in the glass business 


for 20 years and was owner and manager of a plant in Belgium 
for bending and convexing glass when the war broke out and 
forced the company out of business. Mr. Aucremanne who came ~ 
to this country several years ago, states that he has a special 
process for making and annealing convex glass. Mr. Terneus 
is also a practical glass man. 





O’Neill Machine Opens London Branch 

Tue O’Nemt Macuine Company, Toledo, O., has opened a 
factory at Albany Works, Trenmar Gardens, Willesden Junction, 
London, N. W. 10, England, where machine press and hand molds 
of all descriptions and spare parts for O’Neill automatic glass 
working machines will be manufactured. Wilson M. O’Neill, son 
of Frank O'Neill, the head of the company, is in charge of the 
new branch. 

A description of the new No. 30 O’Neill automatic glass blow- 
ing machine will appear in the July issue. 





New Glass-Making Machine on Exhibition 


THe G. A. SHieLtps Company, Columbus, O., announce that 
they have built in their home city a new flowing glass machine 
which may be seen by anyone wishing to investigate it. Accord- 
ing to G. A. Shields, the machine turns out window glass, wire, 
Florentine, factory and other glass with equal facility and “cuts 
hot glass to size, including any number of automobile lenses.” It 
is the intention of the company to issue licenses for the use of 
the machine on a royalty basis. 

THE Doerr Giass Company, Vineland, N. J., has for many 
vears been manufacturing chemical, medical, pharmaceutical and 
surgical glassware and now in order to more fully meet trade 
requirements, has again enlarged its plant and installed new glass 
making tanks for the manufacturing of tubing and rod, as well 
as a full line of Caster Place blown ware. Herman Doerr, the 
president, who is one of the oldest men in the business, takes a 
very optimistic view of conditions and states that at the rate 
orders are now coming in, it will soon be necessary to increase 
the force of help. According to the manager, Albert Doerr, the 
improved manufacturing facilities not only permit of greater pro- 
duction and better service, but will have also a favorable effect 
on production costs and selling prices. 








Trade Publications 
CHIMNEYs OF RaApIAL Brick.—A 16-page booklet issued by The 
Amsler-Morton Company, Pittsburgh, Pa., and containing an in- 
teresting discussion of the design, construction and efficiency of 
chimneys, part of the booklet being devoted to an exposition of 
the advantages of Amco Radial Brick Chimneys. 


The May issue of THe Lazpor Saver, published by the Ste- 
phens-Adamson Manufacturing Company, Aurora, IIl., contains 
among other interesting matter some illustrations of an S-A lehr 
conveyor installation at the plant of the Phoenix Glass Company, 
Monoca, Pa., and a brief description of the S-A traveling batch 
mixer as installed in a number of glass factories. 


Tue Botrtinc AND PacKAcInc ENncIneEr for April contains 
illustrations and descriptions of numerous appliances and equip- 
ment designed to give greater output with less labor in the field 
it covers, which includes practically all operations connected with 
the bottling and packaging of all kinds of liquid products. This 
live bulletin is issued monthly by the U. S. Bottlers Machinery 
Company, 2511 West Park avenue, Chicago, III. 
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Building Revival Encouraging Factor* 


At the present time the most encouraging factor as regards 
the prospective betterment of the employment situation is a 
country-wide increase in building activities, which last month 
exceeded those of any similar period since last June. Contracts 
awarded in twenty-five Northeastern States in April aggregated 
more than $220,000,000, the largest amount for April of any year 
except 1920, and 34 per cent in excess of March. Contracts 
awarded in the New England State last month totalled $17,800,- 
000, an increase of 34.4 per cent over March, and contracts 
awarded in the first four months of this year amounted to $46,- 
400,000, or 25 per cent. more ‘than for the corresponding period 
in 1919. In New York and Northern New Jersey construction 
contracts in April aggregated $51,000,000, an increase oi 71 per 
cent over March. In the Middle Atlantic States, April building 
contracts amounted to $27,246,000, which represented a slight 
increase over the preceding month. In all sections of the coun- 
try residential construction leads all other building, due to the 
fact that we are short some 1,500,000 homes, as a resuit of re- 
tarded construction during the war. 

The importance of this revival in building lies, of course, in 
the fact that, in addition to affording employment to thousands 
of men in the building and allied trades, it stimulates many 
other industries, such as steel, brick, cement, lumber, and scores 
of others, and, consequently, increases the volume of freight for 
the railroads. All of this will augment the purchasing power of 
the country and create a greater demand for all kinds of com- 
modities. Still further readjustment in the prices of materials 
and cost of labor must occur, however, before there can be a 
large building boom, 


*The Guaranty Survey, published by the Guaranty Trust Company, New 
York. 





Anti-Dumping Provision of Emergency Tariff Act 


Tue Emercency Tarirr Act recently passed by Congress 
lays upon the Secretary of the Treasury the duty of pre- 
venting the dumping into the United States of foreign goods 
likely to be sold at prices low enough to cause injury to existing 
domestic industries or to prevent the establishment here of such 
industries, and provides means for ascertaining the facts in such 
cases and penalties in the form of special duties to be levied and 
collected, in addition to the regular duties imposed by law, equal 
in amount to the difference between the purchase price of the 
goods and their fair market value or cost of production in the 
country of their origin. 

The law will be in effect for a period of six months or until 
a permanent tariff law is enacted. It is believed that this anti- 
dumping law will effectually protect American industries, includ- 
ing that of glass manufacturing, until such time as the problem 
can be thoroughly studied in the light of prevailing and probable 
future conditions at home and abroad and dealt with in the pro- 
posed permanent tariff bill which later will come before Congress. 





Employment in the British Glass Trades 


Employment in the glass trade during April was very bad and 
much worse than in the previous month. Short time was prevalent 
in most districts and many firms had closed their works through 
shortage of coal. 

Employment with glass bottle makers was bad. At Birmingham 
flint glass cutters reported employment as very slack, and with 
flint glass makers and plate glass bevelers employment was bad, 
short time being generally worked. With pressed glass makers 
on the Tyne and Wear employment was very bad. With sheet 
glass flatteners at St. Helens there was a decline and employment 
was bad. 

Returns from firms employing 6,656 workers, for the week 
ending April 23, 1921, showed in the bottle factories a decline of 
55.2 per cent in the number of work people employed compared 
with the corresponding week last year, and a decline of 53.8 per 
cent in the amount of wages paid. In the flint glass branch 


(other than bottles), the decline in the number of employees 
was 11 per cent, and the decline in amount of wages paid was 
19 per cent. In the other branches of the trade, the decline in 
number of employees was 11.7 per cent, and in the amount of 
wages paid, 9.3 per cent. 

Firms employing 4,804 workers reported that in the week of 
April 23, 1921, 34 per cent of these employees were working on the 
average of 17 hours less than full time—The Labour Gazette. 





British Glass Exports 

The exports of glass bottles during April, 1921, amounted to 
29,656 gross, or 3,017 gross more than in March, 1921, but 55,818 
gross less than in April, 1913. 

The exports of all other manufactures of glass during April, 
1921, amounted to 31,448 cwts., or 4,674 cwts. less than in March 
1921, and 60,504 cwts. less than in April, 1913—The Labour 
Gazette. 





Annual Production of Refractories 
The following figures showing the annual production of refrac- 
tory products in the United States are from a paper presented 
at the Chemical Exposition, New York, on September 24, 1920, 
by Homer F. Staley, at that time Chief of Refractories Section, 
Bureau of Standards, Washington, D. C. 


Clay refractories: 


I, Son ia ian re orb'e aclare: eho as ip . +++ +++ "$36,000,000 
Gines house refractories. ....6 2000. veccccccsess 3,000,000 
Chemical porcelain and chemica! stoneware 1,750,000 
SE MON 6a 6h .5.0:5008:0803.00 es 1,200,000 






Ne Rade age HE 5 v0 Ga RODS bey whee 675,000 
SG ieee rhein hea sak oath og lng ig alia wee ere 000 
Potters pins, stilts and spurs...............-+. 275,000 
Martle rings, electrical resistance units, etc..... 250,000 
Muffles, assay supplies and crucibles............ 150,000 
ROE ESE Bi a eee 100,600 
- $44,000,900 
NR iE alae og SS osag wan es Gi Saialain Sol 20,000,000 
NS. MOIRA, oo. 5s oes sro c's weno deekbes +6,500,000 
ee ere ae ee 7650,000 
CID DIN oc. 5c oo oc nc cn edaduapeteaieass 650,000 


$71,800,000 

” — amount is the estimate of the U. S. Geological Survey for the year 
919. 5 

Estimate of the writer. ‘The other amounts are rounded figures taken 

from those given in Mineral Resources of the United States, 1918, Part II. 








Inquiries Received 


Further particulars may be obtained from The Glass Industry. 

No. 24.—Kindly give us the names of manufacturers of cold 
cream jars. 

No. 25.—(From Belgium) Please inform us of the method used 
in America for the manufacture of electric lamp bulbs and give 
us the names of concerns building machinery for this purpose. 

No. 26.—Can you put me in touch with anyone who can teach 
me the methods of manufacturing glass beads? 

No. 27.—Please send us the names of manufacturers of red and 
yellow cane glass, if there are any in this country and if not, please 
furnish names of foreign manufacturers or importers. 

No. 28.—Kindly give us the names of manufacturers of ther- 
mometer tubing. 

No. 29.—Please put me in touch with concerns from which I can 
secure glass tubing for lamp working. 





Foreign Trade Opportunities 

34850—A commercial agent in Victoria, Australia, desires to 
secure the representation of firms for the sale of glass and china- 
ware. Quotations should be given c. i. f. Australian port. Ref- 
erence. 

34851—A mercantile firm in India desires to import among 
other articles, glassware and crockery. . References. 

34860—A Chilean architect who is in the United States for a 
short time desires to secure an agency for purchasing building 
materials, including glass, etc. References. 

34919—A merchant in Zanzibar desires to be placed in com- 
munication with manufacturers of earthenware, glassware, etc. 
No references offered. 
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American Window Glass Machine Company 
Report 


At the annual meeting of the stockholders of the American 
Window Glass Machine Company, held at Jersey City, N. J., on 
May 3, 1921, W. L. Munro, president of the corporation, sub- 
mitted a report of the company’s operations for the period from 
May 1, 1920, to March 31, 1921. It was explained that in order 
to bring the annual report into conformity with the by-laws, 
which provide that the fiscal year shall begin on April 1 each 
year and end on March 31, this year’s report was made to cover 
only 11 months’ operations. 

The president’s report called attention to a shrinkage in the 
amount of royalties received, due to the smaller volume of busi 
ness transacted by the American Window Glass Company, this 
decrease being due in turn to the lessened amount of building 
done throughout the year in the territories in which the com- 
pany’s products are sold. 

With a view to being prepared for the large demand for win- 
dow glass sure to occur when building operations are revived on a 
larger scale, the company has spent large sums of money in improve- 
ments that have increased its manufacturing capacity and will re- 
duce costs, Settlements have been made by the American Window 
Glass Company with seven companies who were infringing pat- 
ents controlled by the company and arrangements made to grant 
a license to the new company which was formed to take over 
most of the infringing concerns. The license provides for a sub- 
stantial minimum annual royalty for a period of at least eight 
years. Some patents owned by the company have expired and 
many new ones have been taken out. The report expressed the 
opinion that the company’s experience and “know-how” would 
place it in a commanding position over any competitors seeking 
to use the company’s expired patents. 


Balance Sheet, March 31,- 1921. 


ASSETS. 
Patent sights in United: States .....5 5056. 0cccseens $6.999,000.00 
Investments : 
129,992 shares common stock American Window 
CIN NON 5 vo cate Gece ne cahee San che Sew nie 12,999,200.00 
United States Liberty Loan bonds............. 105,300.00 
ac ata ee ea oath 9,734.27 
$20,113,234.27 
LIABILITIES. 
Capital stock: 
Seven per cent cumulative preferred capital stock 
ES nee $6,999,600.00 
Cotnmon capital stock outstanding. . 12,998,600.00 
—————  $19,998,200.00 
Surplus: 
ie: OE De 2 Te 5. 53.055 eneanen $401,091.83 
Profit for 11 months ended March 
Sh; Seek (ORE TOME <n os cicvede. 1,568,728.94 
—————_ $1,969,820.77 
Deduct: 
Dividends paid — Preferred capital 
aE EP tA ee SI RE ae $489,965.00 
Commion capital stock............. 1,364,821.50 
$1,854,786.50 115,034.27 
$20,113,234.27 
RECEIPTS AND DISBURSEMENTS. 
May 1, 1920, to March 31, 1921. 
Receipts : 
PENR Siiosis oto ue was pee naan $1,932,667.87 
Dividends on American Window 
Glass Co. (common stock)...... 649,960.00 
a er ae 14,206.96 
, ————__ $2,596,834.83 
Disbursements : 
General expenses and salaries..... $26,840.70 
jf eh eS See aes Da Se 1,001,265.19 
—————__ 1,028,105.89 
Profit for 11 months ended March 31, 1921 
CCR | Seed oes cole Sikxaseroentones $1,568,728.94 


Belgium’s Foreign Trade in 1920 


In a review of Belgian trade in 1920, Consul General Henry 
H. Morgan, Brussels, states that notwithstanding the economic 
depression which swept over the world in 1920, the situation as 
far as Belgium is concerned can be looked upon as a whole with 
considerable satisfaction. The first six months of 1920 gave every 
promise that the commerce of the year would exceed all expec- 
tation. Practically every mill in the country was working to its 
full capacity except those engaged in the steel and iron industry, 
and the coal and glass production exceeded that of any pre- 
ceding period. There was very little labor unrest and the strikes 
that took place were not important. Evidence was at hand that 
the price of living was going down. 

Belgium’s total imports in 1920 amounted to 11,171,467,000 
francs and exports totaled 8,708,082,000 francs. Of the imports, 
goods to the value of 1,941,087,656 francs were from the United 
States, and exports to the United States amounted to 304,641,484 
francs. 

Imports of glassware into Belgium from the United States 
amounted in 1919 to 28,320 kilos valued at 61,717 francs; and in 
1920 to 14,492 kilos valued at 71,077 francs. Exports of glass- 
ware to the United States amounted in 1919 to 321,913 kilos 
valued at 628,118 francs; and in 1920 to 5,907,186 kilos valued 
at 18,587,905 francs. 


Total Imports of Glass and Glassware Into Belgium in 1920 


1919 1920 
Articles Kilos. Francs. Kilos. Francs. 
Glassware: 
Mirrors not framed— 
MS Soc. areas? fons keel weenie 25 230 
rere 16,730 41,041 12,207 47,149 
Quicksilvered or sil- 
Ci aoe 196 1,745 844 13,064 
Sheet and plate— 
Os 86,742 125,417 536,771 799,147 
Ground and special.. 117,512 123,257 65,876 119,790 
ee eae 1,999 9,739 18,115 26,575 
Bottles, phials, carboys, 
and demijohns— 
White or semiwhite 
MUNN chs des <eware 805,309 660,859 2,238,586 2,467,004 
GE Soca easmenee 3,857,947 2,485,207 6,569,118 5,859,465 
Carboys and demijohns, 
wicker-covered ... 17,827 31,861 74,448 139,432 


Green glassware (except 
bottles, phials, car- 
boys, and demijohns) 3,994 16,708 27,415 41,432 


TRMNEES. co. Lecnececas 79,702 251,903 89,610 753,806 
Ce CA ose eouises 355,302 1,732,974 1,986,294 9,521,578 
Total Exports of Glass and Glassware from Belgium in 1920 
1919 1920 
Articles. Kilos. Francs. Kilos. Francs. 
Glassware: 
Mirrors not framed— 
ore 255,280 481,775 819,884 1,148,636 
iy re 6,545,490 15,197,865 38,510,227 114,508,555 
Quicksilvered or 
WOON cosine ween 11,839 69,206 606,313 2,478,999 
Sheet and plate— 
oi 51,244,079 73,642,815 171,503,740 283,321,351 
Ground and special 3,540,677 3,423,891 2,926,964 3,957,507 
Coated Secs cesses 29,935 86,875 209,986 421,518 


Bottles, phials, car- 
boys and demijohns— 
White and semiwhite 
oS SRO eles 657,946 847,734 2,600,373 3,033,679 
OO caked ieee vids 6,292,350 3,605,118 11,394,098 9,755,770 


Carboys and demijohns, 
wicker-covered ... 156,683 168,475 311,540 459,122 
Green glassware (ex- 
cept bottles, phials, 
carboys, and demi- 
oS ere 78,526 111,419 84,707. 212,780 
TOMER so ieaedecss 7,960,720 24,181,844 23,121,297 66,262,533 
NE. os cede cGseees 1,038,232 1,476,986 4,100,090 8,247,379 





THE GLASS INDUSTRY 





Monthly Summary of Foreign Commerce of the United States 


Corrected to May 18, 1921, 


NOTE.—The date 
Domestic Commerce. It will 
account the imports and exports 
INDUSTRY, been combined. 


of issuing the Monthly 


for the months of 


IMPORTS OF 


~-March and April- 
Articles 
Glass and glassware: 

Bottles, vials, demijohns, carboys, and 
jars, plain, ordinarily used as containers, 
empty or filled Ibs. dut. 

Bottles, decanters, 
cut or ornamented 

Optical instruments, 
spectacles 

Sheet and plate glass— 
Cylinder, crown, and 

glass, unpolished 
Plate glass, cast, 


Quantity Value Quantity 


464,059 $15,434 


including lenses and 


window 
s. dut. 
unsilvered. 
sq. ft. dut. 
Plates or disks, rough-cut or unwrought, 
for optical purposes free 
other 


common 


741,480 57,170 11,041,752 


polished, 
119,611 97, 


799 415,480 


141,062 115,7 


767 
127.3 


209,250 
All 67 


$576,509 


Total 


1920 192 


Summary 
hereafter be available 


a 


March 


1 


advanced 
weeks 
April 


has been 
bout two 
and 


by the 
earlier than 
have, in this 


Bureau of Foreign and 
heretofore and on this 
issue of THE GLASS 


GLASS AND GLASSWARE. 


eee — Ten months ending April— _—— 


1919 1 
Value Quantity Value Quantity Value Quantity Value 


$49,439 $64,041 $144,261 7,065,242 $313,796 


251,161 204,352 404,008 354,909 


166,144 35,499 405,479 909,787 


675,481 42,298 ,648,839 187,184 17,033,199 -235,024 


338,061 210 261,164 - 193,487 3,100,626 2,763,795 


180, 6 0 946,33 £94.909 


2,497 
3 224,572 


,290 





187 -696,792 








EXPORTS OF 

Glass and glassware: 

Bottles, demijobns, carboys, and jars .... 

Chemical glassware 

Common window glass, 110,844 
Exported to— 

France 

Canada 

Mexico 

Cuba 

Argentina 


90 
47,358 
4,911 
9,007 
963 
490 
.719 
Uruguay 
China 
Japan 
Australia 
New Zealand 
Other countries 


$81, 315 
447,922 
2,049, 515 


Cut or engraved glassware 
Plate glass, unsilvered 
All other 

Total glass, ete. $5,294,801 


GLASS 


$ 





AND GLASSWARE. 
617,128 
41,265 
,940 587, 2 3, 


6,306,996 
168,873 
829,294 


4,534 


333,086 2,353,945 





5,798 
762,688 


8,559 


$35,701 
1,627,476 


$61 
919,713 
276,750 
239,666 
140,020 
120.067 
51.773 
87,616 
38,429 
85,157 
48,829 
9,100 
336,758 


5,135 
10,411 
6,955 
944 
546 


28,096 


573,439 41 





279,359 
875 


s om 518 


$318.377 
2.050.287 
11,302,700 


4, 107,537 


1,568,201 5,369,987 


2,632,118 . <  \.) Se . $20, 811,915 





Current Prices of Glass-Making Materials 


From quotations furnished by 
New York, 


various manufacturers and dealers 
Tune 6, 1921 


Carlots Less Carlots 


- 14 


Alumina hydrate 12 
Arsenic 
white, 


trioxide (dense 
99%) 

sarium carbonate 

Bone 


07% 
65.00 
.05 
06% 
19 


ash 


Borax, fused, any mesh...... 


Boric acid, fused 
Cadmium sulphide, red 

orange 
Cadmium sulphide, yellow.... 
Cobalt oxide bbls. Ib. 
Cobalt . tins, lb. 


Copper oxide, 


oxide 
red 
Copper oxide, black.......... 
Feldspar, 100 mesh 
Fluorspar, powdered white, 
90% 
Kaolin 
Lead oxide (red lead, Pb,O,) Ib. 
Litharge (PbO) 
Lime— 
Hydrated 
Burnt 
Manganese (85% MnO.) ....Ib. 
Nickelic oxide (NiO) black...lb. 
Nickelous oxide (Ni.O) green lb. 
Potassium carbonate—~ 
Calcined 
Hydrated 
Potassium nitrate 
Powdered blue ........ 
Salt cake, for glassmakers.. 


0934 
30 
0114-02 Ib. 


.ton 





Current Prices—(Continued) 


Carlots 

Selenium 
Soda ash, 

bulk 

Bulk, on contract 
Sodium nitrate 
Sodium selenite 
Sulphur (flowers) 
Sulphur (flour, heavy)..... 
Uranium oxide 


58% dense, 48% basis 

1.70 
1.65 
0514 


03 


02% 


100 Ib. 


08Y 





Stock Quotations 
by Moore, Leenard & Lynch, Frick Building, Pittsburgh, Pa.) 
Pittsburgh Stock Exchange—June 6th 


(Reported 


Bid 
51 
70 
93 
115 
30 


American 


Ask 
60 
74 
96 
116 
35 
Window 


Last 
Window Glass Machine com. 
Window Glass Machine pref. 
Window Glass pref........... 

eee: SSIs vice cosscnes 


American 
American 
American 
Pittsburgh 
U. S. Glass 

Market dull with weakness in 
Machine common and U. S. Glass. 


Wheeling Stock Exchange—June 6th. 
Bid Ask 
105 108 
135 13914 
100 117 
145 150 


Glass 


Fostoria Glass Company . 
Hazel Atlas Glass Company 
Imperial Glass Company 
Central Glass Company . 
Market dull with prices” somew vhat off. 


Toledo Stock Exchange—June 6th. 

Bid 

98 101 
No market 


29 
No market 


. Ask 
Libbey-Owens 


Libbey-Owens 
Owens Bottle 
Owens Bottle 


Sheet Glass Co. com.... 
Sheet Glass Co. pref... .; 
Machine com 
Machine pref 








Pmasncsst 








